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(57) Abstract: The present ap|dication describes lactam-containing compounds and derivatives thereof of Foimula I: P4-P-M-M4 
Q or pharmaceutically acceptable sait fonns thereof, wherein ring P, if present is a 5-7 membered carbocycle or heterocycle and ring 

M is a 5-7 membered caifoocycle or heterocycle. Compounds of the present invention are nseful as inhibitors of tiypsin-like serine 
^ proteases, specifically factor Xa. 
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TITLE 

Lactam-Containing Compounds And Derivatives Thereof As 

Factor Xa Inhibitors 

5 

FIELD OF THE INVENTION 
This invention relates generally to lactam-containing 
coirpounds and derivatives thereof which are inhibitors of 
trypsin-like serine protease enzymes, especially factor Xa, 
10 pharmaceutical coic5)ositions containing the same, and 
methods of using the same as anticoagulant agents for 
treatment of thromboembolic disorders. 

BACKGROUND OF THE INVENTION 
15 WO94/20460 describes angiotensin II compounds of the 

following formula: 




wherein X can be a number of substituents and Het can be a 
nitrogen- containing heterobicycle. However, WO94/20460 
20 does not suggest Factor Xa inhibition or exenrplify 
compoxinds like those of the present invention. 

WO96/12720 depicts phosphodiesterase type IV and TNF 
production inhibitors of the following formula: 




25 wherein X can be oxygen and r2 and r3 can a number of 

sxibstituents including heterocycle, heterocycloalkyl, and 
phenyl. However, the presently claimed compounds do not 
correspond to the compounds of WO96/12720, Furthermore, 
WO96/12720 does not suggest Factor Xa inhibition. 



1 



wo 03/026652 



PCT/US02/29491 



W098/ 52948 details inhibitors of cerami de-mediated 
signal transduction. One of the types of inhibitors 
described is of the following formula: 




o 



5 wherein can be U-Rq, Rg can be unsubstituted aryl-alkyl 
or xinsubstituted heterocyclic-alkyl and % can be a 
substituted aryl group. W098/52948 does not mention factor 
Xa inhibition or show compounds like those of the present 
invention. 

10 U.S. Patent Nos. 3,365,459, 3,340,269, and 3,423,414 

illustrate anti- inflammatory inhibitors of the following 



wherein A is 2-3 carbon atoms, X can be O, and and R^ can 
15 be substituted or unsubstituted aromatic groups. Neither 
of these patents, however, exemplifies compounds of the 
present invention. 

W099/32477 reports Factor Xa inhibitors of the 
following formula: 



wherein the inhibitors contain at least three aryl or 
heterocyclic groups (i.e., C, B, and R^) separated by two 
linking groups (i.e., E and D) . Compounds of this sort are 
not considered to be part of the present invention. 



formula : 




20 




25* 



WOOO/39131 describes heterobicyclic Factor Xa 
inhibitors of which the following is an example formula: 
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wherein Z is C or N, 6 is a mono- or bicyclic group, A is a 
cyclic moiety and B is a basic group or a cyclic moiety. 
Confounds specifically described in WOOO/39131 are not 
5 considered to be part of the present invention. 

W098/2.8269, W098/28282, W099/32454, US 6,020,357, and 
US 6,271,237 describe Factor Xa inhibitors of the following 
formula : 

10 wherein ring M is a heterocycle, Z is a linker, A is a 

ring, B is a basic or cylic group, D is a basic moiety, and 
E is a ring. Confounds specifically described in 
W098/28269, W098/28282, W099/32454, US 6,020,357, and US 
6,271,237 are not considered to be part of the present 

15 invention. 

W098/57951 describes Factor Xa inhibitors of the 
following formula: 




wherein ring M can be a variety of heterocycles and rings 
20 D-E represent a h^terobicyclic group. Compounds 

specifically described in W098/57951 are not considered to 
be part of the present invention. 

W098/57934 and US 6,060,491 describe Factor Xa ' 
inhibitors of the following formula: 



25 




wherein ring M is a 6-membered heteroaryl, Z is a linker, A 
is a ring, B is a basic or cylic group, D is a basic 
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moiety, and E is a ring. Compoainds specifically described 
in W098/57934 and US 6,060,491 are not considered to be 
part of the present invention. 

W098/57937 and US 5,998,424 describe Factor Xa 
5 inhibitors of the following formula: 

wherein ring M is a variety of rings, ring D is an aromatic 
ring, and R and E are non-basic groups. Compounds 
specifically described in W098/57937 and US 5,998,424 are 
10 not considered to be part of the present invention. 

W099/50255 and US 6,191,159 describe pyrazoline and 
triazoline Factor Xa inhibitors of the following formulas: 




Compotmds specifically described in WO99/50255 and US 
15 6,191,159 are not considered to be part of the present 
invention. 

WOOO/59902 describes Factor Xa inhibitors of the 
following formula: 




20 wherein ring M can be a variety of rings all of i^diich are 
substituted with Z-A-B, Z is a linker, A is a ring, B is a 
sulfonyl-containing heterobicycle, and rings D-E represent 
a heterobicyclic group or a 6-membered ring. Compotmds 
specifically described in WOOO/59902 are not considered to 

25 be part of the present invention. 

WOOl/32628 describes cyano-pyrroles, cyano-imidazoles, 
cyano-pyrazoles, and cyano-triazoles that are Factor Xa 
inhibitors . Coznpounds specifically described in WOOl/32628 
are not considered to be part of the present invention. 
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WOOl/05784 describes Factor Xa inhibitors of the 



following formulas: 




5 



wherein Z is C or N, G is a mono- or bicyclic ring K, A is 
a linker, B is a basic or cyclic group. Compounds 
specifically described in WOOl/05784 are not considered to 
be part of the present invention. 



WOOO/39108 describes Factor Xa inhibitors of the 
following formula: 



10 




wherein ring M can be a veiriety of heterocycles and rings 
D-E represent a heterobicyclic group. Compounds 
specifically described in WOOO/39108 are not considered to 
be part of the present invention. 



wherein A, D, 6, and X can be phenyl or heterocycle. 
However, none of the presently claimed compounds are 

20 exemplified or suggested in WOOl/19798, 

Activated factor Xa, whose major practical role is the 
generation of thrombin by the limited proteolysis of 
prothrombin, holds a central position that links the 
intrinsic and extrinsic activation mechanisms in the final 

25 common pathway of blood coagulation. The generation of 
thrombin, the final serine protease in the pathway to 
generate a fibrin clot, from its precursor is amplified by 
formation of prothrombinase complex (factor Xa, factor V, 
Ca2+ and phospholipid) . Since it is calculated that one 

30 molecule of factor Xa can generate 138 molecules of 

thrombin (Elodi, S., Varadi, K. : Optimization of conditions 
for the catalytic effect of the factor IXa-factor VIII 



15 



WOOl/19798 describes factor Xa inhibitors of the 
following formula: 

A-Q-D-E-G-J-X 
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Complex: Probable role o£ the complex in the amplification 
o£ blood coagulation. Tbromb. Res. 1979, 15, 617-629), 
inhibition of factor Xa may be more efficient than 
inactivation of thrombin in interrupting the blood 
5 coagulation system. 

Therefore, efficacious and specific inhibitors of 
factor Xa are needed as potentially valuable therapeutic 
agents for the treatment of thromboembolic disorders. It 
is thus desiredDle to discover new factor Xa inhibitors. In 

10 addition, it is also desirable to find new compounds with 
improved pharmacological characteristics compared with 
known factor Xa inhibitors. For example, it is preferred 
to find new confounds with improved factor Xa inhibitory 
activity and selectivity for factor Xa versus other serine 

15 proteases (i.e., trypsin). It is also desirable and 

preferable to find compowds with advantageous and improved 
characteristics in one or more of the following categories, 
but are not limited to: (a) pharmaceutical properties 
(e-g., soliobility, permeability, and amenability to 

20 sustained release formulations); (b) dosage requirements 

(e.g., lower dosages and/ or once-daily dosing); (c) factors 
which decrease blood concentration peak- to -trough 
characteristics (e.g., clearance and/or volume of 
distribution) ; (d) factors that increase the concentration 

25 of active drug at the receptor (e.g., protein binding, 
voliome of distribution) ; (e) factors that decrease the 
liability for clinical drug-drug interactions (e.g., 
cytochrome P450 enzyme inhibition or induction); (f) 
factors that decrease the potential for adverse side- 

30 effects (e.g., pharmacological selectivity beyond serine 
proteases, potential chemical or metabolic reactivity, and 
limited CNS penetration) ; and, (g) factors that improve 
manufacturing costs or feasibility (e.g., difficulty of 
synthesis, number of chiral centers, chemical stability, 

35 and ease of handling) . 
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SUMMARY OP THE INVENTION 
Accordingly, the present invention provides novel 
lactam-containing compounds and derivatives thereof that 
are useful as factor Xa inhibitors or phaxmaceutically 
5 acceptable salts or prodrugs thereof. 

The present invention provides pharmaceutical 
compositions comprising a pharEnaceutically acceptable 
carrier and a therapeutically effective amount of at least 
one of the compounds of the present invention or a 
10 pharmaceutically acceptable salt or prodrug form thereof. 

The present invention provides a method for treating 
thronibo^nbolic disorders comprising administering to a host 
in need of such treatment a therapeutically effective 
amount of at least one of the conpounds of the present 
15 invention or a pharmaceutically acceptable salt or prodrug 
form thereof. 

The present invention provides a novel method of 
treating a patient in need of thromboembolic disorder 
treatment, comprising: administering a compound of the 
20 . present invention or a phaarmaceutically acceptable salt 
form thereof in an amoxmt effective to treat a 
thromboembolic disorder. 

The present invention provides a novel method, 
comprising: administering a compound of the present 
25 invention or a pharmaceutically acceptable salt fosrm 

thereof in an amount effective to treat a thromboembolic 
disorder . 

The present invention provides novel lactam-containing 
compounds and' derivatives thereof for use in therapy. 
30 The present invention provides the use of novel 

lactam-containing coirpoTinds for the manufacture of a 
medicament for the treatment of a thromboembolic disorder. 

These and other objects, which will become apparent 
during the following detailed description, have been 
35 achieved by the inventors' discovery that lactam-containing 
compounds of Formula I: 

7 
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P4-P-M-M4 
I 

wherein P4, and M4 are defined below, or 

pharmaceutically acceptable salt or prodrug forms thereof, 
5 are effective factor Xa inhibitors. 



DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

[1] In an embodiment, the present invention provides a 
10 novel coznpoxmd of Formula I: 

P4-P-M-M4 
I 

or a stereoisomer or pharmaceutically acceptable salt 
thereof, wherein; 

15 

M is a 3-10 membered carbocycle or a 4-10 membered 

heterocycle, consisting of; carbon atoms and 1-3 
heteroatoms selected from 0, S(0)p, N, and NZ^; 

20 ring M is substituted with 0-3 R^^ and 0-2 carbonyl groups, 
and there are 0-3 ring double bonds; 



P is fused onto ring M and is a 5, 6, or 7 membered 

carbocycle or a 5, 6, or 7 membered heterocycle, . 
25 consisting of: carbon atoms and 1-3 heteroatoms 

selected from 0, S{0)p, and N; 

ring P is substituted with 0-3 R^^ and 0-2 carbonyl groups, 
and there are 0-3 ring double bonds; 

30 

alternatively, ring P is absent and P4 is directly attached 
to ring M, provided that when ring P is absent, P4 and 
M4 are attached to the 1,2, 1,3, or 1,4 positions of 
ring M; 

35 
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one of P4 and M4 is -Z-A-B and the other -Gi-G; 



G is a group of Po3nmila Ila or lib: 

5 Ila lib 

ring D, including the two atoms of Ring E to which it is 
attached, is a 5-6 membered ring consisting of: 
carbon atoms and 0-2 heteroatoms selected from the 
10 • group consisting of N, O, and S(0)p; 

ring D is substituted with 0-2 R and there are 0-3 ring 
double bonds; 

15 E is selected from phenyl, pyridyl, pyrimidyl, pyrazinyl, 
and pyridazinyl, and is substituted with 1-2 R; 

alternatively, ring D is absent and ring E is selected from 
phenyl, pyridyl, pyrimidyl, pyrazinyl, pyridazinyl, 
20 pyrrolyl, pyrazolyl, JLmidazolyl, isoxazolyl, oxazolyl, 

triazolyl, thienyl, and thiazolyl, and ring E is 
substituted with 1-2 R; 

alternatively, ring D is absent and ring E is selected from 
25 phenyl, pyridyl, pyrimidyl, pyrazinyl, pyridazinyl, 

pyrrolyl, pyrazolyl, imidazolyl, isoxazolyl, oxazolyl, 
triazolyl, thienyl, and thiazolyl, and ring E is 
substituted with 1 R and with a 5-6 membered 
heterocycle consisting of: carbon atoms and 1-4 
30 heteroatoms selected from the group consisting of N, 

0, and S(0)p, wherein the 5-6 membered heterocycle is 
stibstituted with 0-1 carbonyl and 1-2 R and there are 
0-3 ring doxiblis bonds; 
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R is selected from H, Ci_4 alkyl, F, CI, Br, I, OH, OCH3, 
OCH2CH3, OCH(CH3)2, OCH2CH2CH3, cm, C(=NR8)NR7r9, 
NHC ( =NR8 ) NR7r9 , ONHC ( =NR8 ) NR7r9 , NR^CH ( =NR7 ) , NH2 , 
NH(Ci_3 alkyl), N(Ci_3 alkyl)2, C(=NH)NH2, CH2NH2, 
5 CH2NH(Ci-3 alkyl), CH2N(Ci_3 alkyl) 2, CH2CH2NH2, 

CH2CH2NH{Ci-3 alkyl), CH2CH2N(Ci-3 alkyl) 2, 
(CR8R9)tC(0)H, (CR8R9)tC(0)R2c, (CR8r9) tNR^RS, 
(CR8R9)tC(0)NR7R8, {CR^r9) ^mPC{0)BP . (CR8R9)tOR3, 
(CR8R9)tS(0)pNR7R8, (CR8R9)tNR''S(0)pR7, (CR8R9)tSR3, 
10 {CR8R9)tS(0)R3, (CR8r9) tS (0) 2R3, and OCP3; 



15 



alteznatively, vdien 2 R groups are attached to adjacent 
atoms, they comibine to form methylenedloxy or 
ethylenedloxy; 



A is selected from: 

C3-10 carbocycle substituted with 0-2 R*, and 

5-12 meinbered heterocycle consisting of: carbon atoms 

and 1-4 heteroatoms selected from the group consisting of 
20 N, 0, and S(0)p and substituted with 0-2 R^; 

provided that A is other than a dihydro-benzopyran; 

--^ 

B is ^ — ^ ; provided that Z and B are attached to 
different atoms on A and that the A-X-N moiety forms 
25 other than a N-N-N group; 



provided that B is other than triazolone, quinolone, or 

isoquinolone, wherein the triazolone, quinolone, and 
isoquinolone groups are sixbstituted or unsubstituted; 

30 

Qi is selected from C=0 and SO2; 
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ring Q is a '4-8 membered monocyclic or bicyclic ring 

consisting of, in addition to the N-Q^ group shown, 
carbon atoms and 0-2 heteroatoms selected from NR^^^ q, 
S, S(0), and 8(0)2/ wherein: 
5 0-2 doxible bonds are present within the ring and 

the ring is substituted with 0-2 R^^- 



alternatively, ring Q is a 4-8 membered monocyclic or 

bicyclic ring to which another ring is fused, wherein: 
10 the 4-7 membered ring consists of, in addition to 

the shown amide group, carbon atoms and 0-2 
heteroatoms selected from NR4<2, 0, S, S(0), and S{0)2 
and 0-2 double bonds are present within the ring; 
the fusion ring is phenyl or a 5-6 membered 
15 heteroaromatic consisting of carbon atoms and 1-2 

heteroatoms selected from NR^c, o, S, 3(0), and 8(0)2; 

ring Q, which includes the 4-7 membered ring and 
the fusion ring, is substituted with 0-3 R^^; 

20 alternatively, two non-adjacent atoms of one of the rings 
of ring Q are bridged with 1-2 atoms selected from: 
carbon atoms, NR^c^ 0, S, S(0), and 8(0)2/ provided 
bonds other than 0-0, S(0)p-0, S(0)p-S(0)p, N-0, and 
N-S(0)p are present; 

25 

X is absent or is selected from - (CR2R2a)^_^-,^ 

-CR2(CR2R2b) (cH2)t-, -C{0)-, -C(=NR1<=)-, -CR2 {NR1cr2 ) . ^ 
-CR2(0R2)-, -CR2(SR2)-, -C(0)CR2R2a_, -CR2R2ac(0) , 
-S(0)-, -S(0)2-/ -SCR2R2a.^ -S(0)CR2R2a-^ -g (0) 2CR2R2a- , 
30 -CR2R2as(0)-, -CR2R2as (Q) 2-, -S(0) 2NR2CR2R2a./ 

-NR2s(0)2-, -CR2R2aNR2s(0)2-, -NR2S (0) 2CR2R2a-, 
-NR2c(0)-, -C(0)NR2CR2R2a_, -NR2c (0) CR2R2a- , 
-CR2R2a]S|R2c(0)-, -]SIR2cR2R2a. , and -0CR2R2a^; 
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61 is absent or is selected from (CR3R3a) ^^.g, 

(CR3R3a) o_2CR3=CR3 (CR3R3a) (CR3R3a) Q.aCsC (CRSrSs) ^^^^ 

(CR3R3a)^C(0) (CR3R3a)^, (CR3R3a) (0) 0 (CR3R3a)^, 
(CR3R3a)uOC(0) (CR3R3a)^, (CR3R3a)^o (CR3R3a)^, 
5 (CR3R3a)^N3b(cR3R3a)^, (CR3R3a)„c (0)N3b(CR3R3a)^, 

(CR3R3a) uN3bc (0) (CR3R3a) ^, (CR3R3a) „0C (0) N3b (CR3R3a) 
(CR3R3a)^N3bC(0)0(CR3R3a)^, (CR3R3a)^N3bc (0)N3b(CR3R3a)^, 
(CR3R3a)yN3bC (S)N3b(CR3R3a)^, (CR3R3a) (CR3R3a)^, 
(CR3R3a)^S(0) (CR3R3a)^, • (CR3R3a) (0) 2 {CR3R3a)^, 
10 (CR3R3a)^s(0)N3b(CR3R3a)^, (CR3R3a) ^N3bs (0) 2 {CR3R3a)^, 

(CR3R3a)^s(0)2N3b(CR3R3a)„, (CR3R3a)^N3bs (q) 2N3b (CR3R3a)^, 
(CR3R3a)^NR3e (CR3R3a)^, 

(CR3R3a)^C(0) (CR3R3a) (0) (CR3R3a)„, 
(CR3R3a) ^IjRSb (cR3R3a) (0) NR3b (CR3R3a) 

15 (CR3R3a)^NR3bc(0) (CR3R3a)^c (O) (CR3R3a)^, 

{CR3R3a)yC (O) (CR3R3a)^c (0)NR3b (CR3R3a)^^ 
(CR3R3a)^NR3bc(0) (CR3R3a)yC (0)NR3b(CR3R3a)^^ 
(CR3R3a)^S{0)NR3bc(0) (CR3R3a)^, 
{CR3R3a)„c(0)NR3bS{0)2 (CR3R3a)^, and 
20 (CR3R3a)„s(0)2NR3bC(0)NR3bcR3R3a)^, wherein' u + w total 

0, 1, 2, 3/ or 4, provided that does not form an 
N-S, NCH2N, NCH2O, or NC2I2S bond with either gxoup to 
\iiAiich it is attached; 

25 Z is selected from a bond, -(CR3R3e) 

(CR3R3e) qO{CR3R3e) (CR3R3e) ^NRSb (CR3R3e) 

(CR3R3e)qC(0) (CR3R3e)q^, (CR3R3e) (0) 0 (CR3R3e} g^, 
(CR3R3e)gOC(0) (CRSRSe)^^^, (CR3R3e) gC (O) NR3b (CRSrSg) ^j^, 
(CR3R3e)^3bc(0) (CR3R3e)gj, (Cai3R3e) (O) O (CR3R3e) 
30 (CR3R3e)qOC(0)NR3b(CR3R3e)gj^^ 
(CR3R3e) ^3bc (q) O (CR3R3e) 
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(CR3R3e) qNR^^ (O) NR31> (CR^R^e) , 
(CR3R3e)qC(0) (CR^R^e) gC (O) (CR3R3e)qi, 
(CR3R3e) qNR3l5 (CR3R3e) (0)NR315 (CR3R3e) gi , 
(CR3R3e)qNR3bc(0) (CR3R3e) (0) (CR3R3e)q^, 
5 (CR3R3e)gC(0) (CR3R3e) gC (O) NR3b (CR3R3e) , 

(CR3R3e) gNR3bc (O) {CR3R3e) (0) 1^315 (CR3R3e) , 
(CR3R3e) (CR3R3e) ^j^, {CR3R3e) ^ (q) (CR3R3e) , 
(CR3R3e) (0) 2 (CR3R3e) {CR3R3e) qS02NR3b (CR3R3e)qi, 
(CR3R3e ) qNR3bs02 (CR3R3e) , 
10 (CR3R3e)qS{0)NR3bC(0) {Cai3R3e)gi, 

( CR3R3e ) qC { 0 ) NR3bs ( 0 ) 2 ( CR3R3e ) , and 

(CR3R3e)^^3bs02NR3b{CR3R3e)qi, wherein q + ql total 0, 
1, 2, 3, or 4, provided that Z does not form a N-S, 
NCH2N, NCH2O, or NCH2S bond with either group to which 
15 it is attached; 

provided that B-A-Z form other than a pyridone-phenyl-CH2 / 
pyridone-pyridyl-CH2 , or pyridone-pyrimidyl-CH2/ 
wherein the pyridone, phenyl, pyridyl, and pyrimidyl 
20 groups are substituted or Tuisubstituted; 

Z2 is selected from H> S(0)2NHR3b, C(0)R3b, C(0)NHR3b, 

C(0)0R3f, S(0)R3f, S(0)2R3*, Ci-6 alkyl substituted with 
0-2 Rla, C2-6 alkenyl substituted with 0-2 Ria, C2-6 

25 all^yl substituted with 0-2 R^a, 

- (Co-4 alkyl) -C3_io carbocycle sxibstituted with 0-3 R^^, 
and - (Co-4 alkyl) -5-10 membered heterocycle svibstituted 
with 0-3 R^^ and consisting of: carbon atoms and 1-4 
heteroatoms selected from the group consisting of N, 

30 0, and S(0)p; 



Rl^, at each occurrence, is selected from H, - (CR3R3a)^_Rlb^ 
- ( CR3R3a) j.-CR3RlbRlb^ _ ( CR3R3a) ^.-Q- (CR3R3a ) ^-B.^, 
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-C2-6 alkenylene-Rl^, alkynylene-R^^, 
-(CR3R3a)^-C(=NRi^)NR3Rlb, NR3CR3R3aRlc, OCR^RSaRlc^ 
SCR3R3aRlc, NR3 {CR3R3a) 2 (CR3R3a) ^Rlb^ 

C (0)NR2 (CR3R3a)2 (CR3R3a)^Rlb^ CO2 (CR3R3a) 3 (CR3R3a) ^Rlb^ 
5 O (CR3R3a) 3 (CR3R3a) ^Rlb^ 3 (CR3R3a) 3 (CR3R3a) ^Rlb^ 

S(0)p(CR3R3a)j.Rld^ 0 (CR3R3a) ^.Rld^ NR3 (CR3R3a) ^Rld^ 
OC (0) NR3 (CR3R3a) ^Rld^ nr3c (O) NR3 (CR3R3a) j.Rld, 
NR3c(0)0(CR3R3a)j.Rld^ and NR3C (0) (CR3R3a) ^.Rld^ provided 

that R^a forms other than an N-halo, N-S, 0-0, or N-CN 
10 bond; 

alternatively, when two R^^ groups are attached to adjacent 
atoms, together with the atoms to which they are 
attached they form a 5-7 membered ring consisting of: 
15 carbon atoms and 0-2 heteroatoms selected from the 

group consisting of N, O, and S(0)p, this ring being 
substituted with 0-2 R^b ^nd 0-3 ring double bonds; 

Rib is selected from H, C1-3 alkyl, F, CI, Br, I, -CN, -NO2/ 
20 -CHO, (CF2)rCF3, (CR3R3a) ^.qR^ , NR2R2a^ C (O) R^b, ' C02R2^/ 

0C(0)R2, (CF2)rC02R2a, S(0)ipR2b, NR2 ( CH2 ) r 0R2 , 
C(=NR2c)NR2R2a^ NR2c{0)R2b, NR2c(0)NHR2, NR2c(0)2R2a, 
OC(0)NR2R2a^ C(0)NR2R2a^ C (0)NR2 (CH2) rOR2 , S02NR2R2a, 
NR2s02R2, C(0)NR2s02R2, C3-6 carbocycle siabstituted with 
25 0-2 R^b^ and 5-10 membered heterocycle consisting of 

carbon atoms and from 1-4 heteroatoms selected from 
the group consisting of N, 0, and S(0)p, and 
stibstituted with 0-2 R^b^ provided that R^b forms other 
than an 0-0, N-halo, N-S, or N-CN bond; 

30 

rIc is selected from H, CH(CH20R2)2, C{0)r2c, C(0)NR2R2a^ 
S(0)r2, S(0)2R2, and S02NR2R2a; 
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R3-d is selected from C3-6 carbocycle sxibstituted with 0-2 

R4b and 5-10 membered heterocycle consisting of carbon 
atoms and from 1-4 heteroatoms selected from the group 
consisting of N, O, and S(0)p, and substituted with 
5 0-2 R^^/ provided that R^^ forms other than an N-S 

bond; 



r2, at each occurrence, is selected from H, CF3, Ci-e alkyl, 
benzyl, - {CH2)r-C3-io carbocycle substituted with 0-2 
10 R^h^ and -(CH2)r-5-10 membered heterocycle consisting 

of: carbon atoms and 1-4 heteroatoms selected from 
the group consisting of N, O, and S(0)p, and 
substituted with 0-2 R^^^; 



15 R2a, at each occurrence, is selected from H, CP3, 

Ci-6 alkyl, benzyl, -(CH2)r"-C3-io carbocycle substituted 
with 0-2 r4^, and -(CH2)r"5-10 membered heterocycle 
consisting of: carbon atoms and 1-4 heteroatoms 
selected from the group consisting of N, O, and S(0)p, 

20 and. substituted with 0-2 R^^; 



alternatively, R^ and R^a, together with the atom to which 
they are attached, combine to form a 5 or 6 membered 
saturated, partially saturated or unsaturated ring 
25 substituted with 0-2 R^^ and consisting of: 0-1 

additional heteroatoms selected from the group 
consisting of N, 0, and S(0)p; 

R2h, at each occurrence, is selected from CF3, C1-4 alkoxy 
30 substituted with 0-2 R^^, Ci-6 alkyl substituted with 

0-2 R^^, -(CH2)r-C3-io carbocycle substituted with 0-2 
R4b^ and -(CH2)r-5-10 membered heterocycle consisting 
of: carbon atoms and 1-4 heteroatoms selected from 
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the group consisting of N, O, and S(0)p, and 
substituted with 0-2 R^^; 



10 



r2c^ at each occurrence, is selected from CP3, OH, 

Ci~4 alkoxy, Ci-e alkyl, - (CH2)r-C3-io carbocycle 
substituted with 0-2 R^^, and -(CH2)r-5-10 membered 
heterocycle cpntaining from 1-4 heteroatoms selected 
from the group consisting of N, 0, and S(0)p, and 
substituted with 0-2 R^; 

r3, at each occurrence, is selected from H, CH3, CH2CH3, 
CH2CH2CH3,. CH{CH3)2/ GH2CH2CH2CH3, CH2CH(CH3)2, 
CH(CH3)CH2CH3, 0(013)3, benzyl, and phenyl; 



15 R^a, at each occurrence, is selected from H, CH3, CH2CH3, 
CH2CH2CH3, CH(CH3)2, CH2CH2CH2CH3, CH2CH(CH3)2, 
CH(CH3)CH2CH3, C{CH3)3, benzyl, and phenyl ; 



alternatively, R^ and R^^, together with the nitrogen atom 
20 to which they are attached, combine to form a 5 or 6 

membered saturated, partially \msaturated, or 
unsaturated ring consisting of: carbon atoms, the 
nitrogen atom to which R^ and R^a are attached, and 0-1 
additional heteroatoms selected from the group 
25 consisting of N, O, and S(0)p; 

R^^, at each occurrence, is selected from H, Ci-6 alkyl 

substituted with 0-2 R^^, C2-.6 alkenyl substituted with 
0-2 R^a, C2-6 alkynyl substituted with 0-2 Rl^, 
30 -(00-4 alkyl) -5-10 membered carbocycle substituted with 

0-3 R^^, and -(C0-4 alkyl)- 5-10 membered heterocycle 
substituted with 0-3 R^^ and consisting of: carbon 
atoms and 1-4 heteroatoms selected from the group 
consisting of N, 0, and S(0)p; 
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r3c^ at each occxirrence, is selected from CH3, CH2CH3, 
CH2CH2CH3, CH(CH3)2/ CH2CH2CH2CH3, CH2CH(CH3)2r 
CH{CH3)CH2CH3, €(013)3, benzyl, and phenyl; 

5 

R3<a, at each occurrence, is selected from H, CH3, CH2CH3, 
CH2CH2CH3, CH(CH3)2, CH2CH2CH2CH3 , CH2CH(CH3)2. 
CH(CH3)CH2CH3, C^.^ alkyl -phenyl, and C(=0)r3<=; 

at each occurrence, is selected from H, S02NHR3, 
S02NR3r3, C(0)R3, C(0)NHR3, C(0)0R3f, S(0)R3f, S(0)2R3^, 
Ci-6 alkyl siibstituted with 0-2 R^a, C2-6 alkenyl 
Slabs tituted with 0-2 R^^, C2-6 alkynyl substituted with 
0-2 r1^, ~{Co-.4 alkyl) -5-10 membered carbocycle 
substituted with 0r3 R^^, and -(C0-4 alkyl) -5--10 
membered heterocycle substituted with 0-3 R^^ and 
consisting of: carbon atoms and 1-4 heteroatoms 
selected from the group consisting of N, O, and S(0)p; 

at each occurrence, is selected from: Ci-e alkyl 
substituted with 0-2 R^^^ C2-6 alkenyl substituted with 
0-2 Ria, C2-6 alkynyl substituted with 0-2 R^^, 
-(Co-4 alkyl) -5-10 membered carbocycle substituted with 
0-3 Ria, and -{C0-4 alkyl) -5-10 membered heterocycle 
siibstituted with 0-3 R^a and consisting of: carbon 
atcims and 1-4 heteroatoms selected from the group 
consisting of N, O, and S(0)p; 

R*, at each occurrence, is selected from H, =0, 
30 (CR3R3a)rOR2, F, CI, Br, I, Ci_4 alkyl, (CR3R3a)rCN, 

(CR3R3a)rN02, {CR3R3a) rNR2R2a, (CR^R^a) (O) r2c, 
(CR3R3a) j.nr2c (0)R2b, (,CR^R^^):cC (0)NR2R2a, 
(CR3R3a)rNR2c (0)NR2R2a, {CR3R3a) jfi (=NR2)NR2R2a, 

17 
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20 R3f, 
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(CR3R3a)^ (=NS (0) 2R^)NR2R2a, (CR3R3a)rNHC (=NR2)NR2R2a, 
(CR3R3a) rC (O)NHC (=NR2)NR2R2a, (CR3R3a) rS02NR2R2a, 
(CR3R3a)j.NR2S02NR2R2a, (CR^R^a) j.NR2S02-Ci-4 alkyl, 
(CR3R3a)rNR2S02R5, (CR^R^a) rS (0) pR^a, (CR^R^a) (CP2> rCPa » 
5 NHCH2R^c, 0CH2Rl°, SCH2RIC, NH(CH2) 2 (CH2) tR^^» 

0(CH2)2(CH2)tR^*', S(CH2)2(CH2)tR"*/ (CR^RSa) ^.-5-6 

membered carbocycle substituted with 0-1 R^, and a 
(CR3R3a}^-5-6 membered heterocycle consisting o£: 

carbon atoms and 1-4 heteroatoms selected from the 
10 group consisting of N, 0, and S(0)p and siibstituted 

with 0-1 r5; 



r4a, at each occurrence, is selected from H, =0, 

(CR3R3a)rOR2, (CR3R3a)rF, (CR3R3a)rBr, (CR3R3a) j^cl, 

15 Ci_4 alkyl, (CR3R3a) j.cn, (CR3R3a) ^ij02, (CR3R3a) jjjR2R2a, 

(CR3R3a) (0) r2c, (CR3R3a) j.NR2c (0) R2b, 
( CR3R3a ) jJ2{0) NR2R2a , ( CR3R3a ) rN=CH0R3 , 
( CR3r3 a ) rC { 0 ) NH ( CH2 ) 2NR2R2a , ( CR3r3 a ) rNR2c ( 0 ) NR2R2a , 
(CR3R3a) (=NR2 ) NR2R2a , (CR3R3a) j-NHC (=NR2 ) NR2R2a, 

20 (CR3R3a)3.S02NR2R2a, (CR3R3a) j.NR2s02NR2R2a, 

(CR3R3a)^2s02-Ci_4 alkyl, 

(CR3R3a)j,C(0)NHS02-Ci-4 alkyl, (CR3R3a)NR2S02R5, 
(CR3R3a) ^.3 (0)pR5a, (CR3R3a) ^ (CF2) rCFs / 

(CR3R3a)^-5-6 menibered carbocycle substituted with 0-1 
25 r5, and a (CR3R3a) ^.-s-g m^nbered heterocycle consisting 

of: carbon atoms and 1-4 heteroatoms selected from 
the group consisting of N, O, and S{0)p, and 
substituted with 0-1 R^; 



30 R***, at each occurrence, is selected from H, =0, (CH2)rOR^/ 
(CH2)rF, (CH2)rCl, (CH2)rBr, (CH2)rI» C1-4 alkyl, 
(CH2)rCN, (CH2)rN02, (CH2)rNR3R^^/ (CH2)rC(0)R3, 
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(CH2)rC(0)0R3"=, (CH2) rNR^C (0) R3a, (ai2)r-C (0)NR3R3a, 
(CH2>rNR3C(0)NR3R3a, (CH2)r-C (=NR3)NR3R3a, 
(CH2 ) rNR^C ( =NR3 ) NR3R3a , (CHj ) rS02NR3R3a , 

(CH2)rNR3S02NR3R3a, (CH2)rNR3S02-Ci-4 alkyl, 
5 (CH2)rNR3S02CF3, ( CH2 ) rNR^ SO2 -phenyl , (CH2)rS(0)pCF3, 

(CH2)rS(0)p-Ci_4 alkyl, (CH2)rS(0)p-phenyl, and 
(CH2)r(CF2)rCF3; 

R*^, at each occurrence, is selected from H, Ci_4 alkyl 
10 . (CR3R3a)j.3^0R2, (CR3R3a) ^^^p, (CR3R3a) j.iBr, (CR3R3a)riCl, 

(CR3R3a)riCN, {CR3R3a)^3^N02, (CR3R3a)^j^NR2R2a, 

(CR3R3a) (O) r2o , (CR3R3a) riNR2c (0) R2b, 

(CR3R3a) ^.c (0)NR2R2a, (CR.3R3a) j.iN=CH0R3 , 

(CR3R3a) J.C (O) NH (CH2) 2NR2R2a, (CR3R3a) j-iNRSc (0) NR2R2a, 
15 (CR3R3a)j.3^c(=NR2)NR2R2a, (CR3R3a) j.iNHC (=NR2 )NR2R2a, 

(CR3R3a) j.S02NR2R2a, (CR3R3a) riNR2S02NR2R2a, 

( CR3r3 a ) j.iNR2S02 -C1-4 allQirl , 

(CR3R3a)j^(0)NHS02-Ci_4 alkyl, (CR3R3a) j.3^nr2s02R5, 

(CR3R3a)^S(0)pR5a, (CR3R3a) j.(CP2)rCF3, 
20 (CR3R3a)^_5_g menibered carbocycle substituted with 0-1 

r5, and a (CR3R3a)^_5_6 meiribered heterocycle consisting 
of: carbon atoms and 1-4 heteroatoms selected from 
the group consisting of N, O, and S(0)p, and 
substituted with 0-1 R^; 

25 

r5, at each occurrence, is selected from H, Ci_6 alkyl, =0, 
(CH2)rOR3, F, CI, Br, I, -CN, NO2, {CH2)rNR3R3a, 
(CH2)rC(0)R3, (CH2) rC (0) OR^c, (CH2)rNR^C(0)R3a, 
(CH2)rC(0)NR3R3a, (CH2)rNR^C (0)NR3R3a, (CH2)rCH(=N0R3d) , 
30 (CH2)rC(=NR3)NR3R3a, (CH2)rNR3C(=NR3)NR3R3a, 

(CH2 ) rS02NR3R3a, (CHg ) rNR3S02NR3R3a, 
(CH2)rNR3S02-Ci-4 alkyl, (CH2)rNR3S02CF3, 
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(CH2 ) rNR3S02-phenyl , (CH2 ) rS (0) pCFs , 

(CH2)rS(0)p-Ci.4 alkyl, (CH2)rS(0)p-phenyl, (CF2)rCF3, 
phenyl substituted with 0-2 R^, naphthyl sxibstltuted 
with 0-2 R^, and benzyl substituted with 0-2 R^; 

5 

R^a^ at each occurrence, is selected from Ci-e alkyl, 

{ CH2 ) r 0R3 , ( CH2 ) rNR^ r3 a ^ ( CH2 ) r C ( O ) R3 , ( C H2 ) r C ( O ) OR^ , 
(CH2)rNR3C(0)R3a, (CH2) rC (0)NR3R3a^ (CF2)rCF3, phenyl 
substituted with 0-2 R^, naphthyl substituted with 0-2 
10 R^, and benzyl substituted with 0-2 R^, provided that 

R5a does not form a S-N or S(0)p-C(0) bond; 

R^, at each occurrence, is selected from H, OH, (CH2)rOR^# 
halo, Ci-4 alkyl, CN, NO2, (CH2)rNR2R2a, (CH2)rC (0)R2h, 
15 NR2c(0)R2b, NR2C {0)NR2R2a^ C(=NH)NH2, NHC(=NH)NH2, 

S02NR2R2a, NR2S02NR2R2a, and NR2SO2C1-4 alkyl; 

R"^, at each occurrence, is selected from H, OH, Ci-g alkyl, 
Ci-6 alkyl-C(O)-, Ci-6 alkyl-0-, (CH2)n-phenyl, 

20 Ci-4 alkyl-OC(O)-, Ce-io aryl-0-, 

Ce-io aryl-0C{0)-, Ce-io aryl-CHa-C (0) -, 

Ci-4 alkyl-C(0)0-Ci-4 alkyl-OC (0) - , 

C6-10 aryl-C{0)0-Ci-4 alkyl-OC(O) 

Ci-e alkyl-NH2-C(0)-, phenyl-NH2-C(0)-, and 

25 phenyl-Ci-4 alkyl-C(O)-; 

r8, at each occurrence, is selected from H, Ci^g alkyl, and 
(CH2)n-phenyl; 

30 alternatively, R*^ and R^, when attached to the same 

nitrogen, combine to form a 5-10 membered heterocyclic 
ring consisting of carbon atoms and 0-2 additional 
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heteroatoms selected from the group consisting of N, 
0, and S{0)p; 

R^, at each* occurrence, is selected from H, Ci_6 alkyl, and 
5 (CH2)n-"Phenyl; 

n, at each occurrence, is selected from 0, 1, 2, and 3; 

p, at each occurrence, is selected from 0, 1, and 2; 

10 

r, at each occurrence, is selected from 0, 1, 2, 3, 4, 5, 
and 6; 

rl, at each occurrence, is selected from 1, 2, 3, 4, 5, and 
15 6; 

t, at each occurrence, is selected from 0, 1, 2, and 3; 
and, 

20 provided that when: 

(a) ring M is phenyl and is substituted 1,2 by M4 and 
P4 and Gx present, then Z-A is other than 
NHC{0)-thienyl, NHCH^-thienyl, NHC (O) -benzothienyl, and 

NHCH2"benzothienyl ; and, 
25 (b) B is 2-oxo-l-pyrrolidinyl and rings P-M are 1,7- 

dihydro-2-methyl-6H-purin'-6-one, then G-Gi is other then 

unsubstituted phenyls 



30 [2] In a preferred embodiment, the present invention 
provides a novel compound of Formula II: 
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Mi IVI4 



II 

or a stereoisomer or phantiaceutically acceptable salt 
ther eo f , wherein ; 

ring M, including P^, P2/ Mi, and M2/ is a 5, 6, or 7 
laeinbered carbocycle or a 5, 6, or 7 membered 
heterocycle, consisting of: carbon atoms and 1-3 
heteroatoms selected from 0, S(0)p, N, and NZ^; 

ring M is sxibstituted with 0-2 R^^ and 0-2 carbonyl groups, 
and there are 0-3 ring double bonds; 



ring P, including P^, P2/ and P3, is a 5 or 6 membered 
15 aromatic heterocycle, consisting of; carbon atoms and 

1-3 heteroatoms selected from 0, S(0)p, and N; 

alternatively, ring P, including P^, P21 and P3, is a 5 or 6 
membered dihydro-aromatic heterocycle, consisting of: 
20 carbon atoms and 1-3 heteroatoms selected from 0, 

S{0)p, and N; 

ring P is substituted with 0-2 R^^; 

25 one of P4 and M4 is -Z-A-B and the other -Gi-G; 

6 is a group of Formula Ila or lib: 

Ila lib 

30 
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ring D, including the two atoms of Ring E to which it is 
attached, is a 5-6 membered ring consisting of: 
carbon atoms and 0-2 heteroatoms selected from the 
group consisting of O, and S(0)p; 

5 

ring D is substituted with 0-2 R and there are 0-3 ring 
double bonds; 

E is selected from phenyl, pyridyl, pyrimidyl, pyrazinyl, 
10 and pyridazinyl, and is substituted with 1-2 R; 

alternatively, ring D is absent, and ring E is selected 

from phenyl, pyridyl, pyrimidyl, and thienyl, and ring 
E is stibstituted with 1-2 R; 

15 

alternatively, ring D is absent, ring E is selected from 
phenyl, pyridyl, and thienyl, and ring E is 
siibstituted with 1 R and s\ibstituted with a 5 membered 
heterocycle consisting of: carbon atoms and 1-4 
20 heteroatoms selected from the group consisting of N, 

O, and S(0)p, wherein the 5 membered heterocycle is 
substituted with 0-1 carbonyl and 1-2 R and there are 
0-3 ring doiable bonds; 

25 R is selected from H, Ci^4 alkyl, P, Cl, OH, OCH3, OCH2CH3, 
OCH{CH3).2. CN, C(=NH)NH2, C(=NH)NHOH, C (=NH)NH0CH3 , 
NH2, NH(Ci-.3 alkyl), N(Ci-3 alkyl)2/ C(=NH)NH2, CH2I3H2, 
CH2NH(Ci-3 alkyl), CH2N(Ci-3 alkyl) 2, (CR^R^) tNR^R^, 
C(0)NR7r8, CH2C{0)NR7r8, S(0)pNR7R8, CH2S ( 0 ) pNR^RS , 

30 S02R^r and OCF3; 



alternatively, when 2 R groups are attached to adjacent 
atoms, they combine to form methylenedioxy or 
e thy lenedioxy ; 

35 
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A is selected from: 

C5-10 carbocycle substituted with 0-2 R^, and 

5-10 meihbered heterocycle consisting of: carbon atoms 

and 1-4 heteroatoms selected from the group consisting of 
5 0, and S{0)p and substituted with 0-2 R^; 

provided that A is other than a dihydro-benzopyran; 




B is ^ ; provided that Z and B are attached to 

different atoms on A and that the A-X-N moiety forms 
10 other than a N-N-N group; 

provided that B is other than triazolone, guinolone, or 

isoquinolone, wherein the triazolone, quinolone, and 
isoquinolone groups are substituted or unsubstituted; 

15 

is selected from C=0 and SO2; 



ring Q is a 4-7 membered monocyclic or tricyclic ring 

consisting of, in addition to the N-Q^ grotrp shown, 

20 carbon atoms and 0-2 heteroatoms selected from NR^^, O, 

S, S(0), and 3(0)2/ wherein: 

0-2 double bonds are present within the ring and 
the ring is substituted with 0-2 R^^; 



25 alternatively, ring Q is a 4-7 membered ring to which 
another ring is fused, wherein: 

the 4-7 membered ring consists of, in addition to 
the shown amide group, carbon atoms and 0-2 
heteroatoms selected from NR^^^ q, S, S(0), and 8(0)2 
.30 and 0-1 double bonds are present' within the ring; 

the fusion ring is phenyl or a 5-6 membered 
heteroaromatic consisting of carbon atoms and 1-2 
heteroatoms selected from NR^<=, O, and S; 
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ring Q, which includes the 4-7 membered ring and 
the fusion ring, is substituted with 0^3 R^^; 

X is absent or is selected from -(CR^R^a)^^^-, -c{0)-, 
5 -C(0)CR2R2a«^ -CR2R2ac(0), -S(0)2-. -S (0) 2CR2R2a^ ^ 

-CR2R2as(0)2-, -NR2s(0)2-, -NR2CR2R2a-^ and -OCR2R2a-; 

Z is selected from a bond, CH2/ CH2CH2, CH2O, OCH2, C(0), 
NH, CH2NH, NHCH2, CH2C(0), C(0)CH2, C(0)NH, NHC{0), 
10 NHC(0)CH2C(0)NH, S(0)2. CH2S(0)2/ S(0)2(CH2). SO2NH, 

and NHS02f provided that Z does not form a N-S, NCH2N, 
NCH2O, or NCH2S bond with eith^er group to which it is . 
attached; 

15 Z2 is selected from H, C1-4 alkyl, phenyl , benzyl , C{0)R^^, 
S(0)R3f, and S(0)2R^^; 

Rla is selected from H, -(CH2)r-R^^. -(CHCCHg) )r-R^^r 
-(C(CH3)2)r-R^^. NHCH2R^^, 0CH2R^*=^, SCH2R^^, 
20 NH(CH2)2(CH2)tR^^/ and 0(CH2) 2 (CH2) tR^^r provided that 

Rla foanns other than an N-halo, N-S, or N-CN bond; 

alternatively, when two R^^ groups are attached to adjacent 
atoms, together with the atoms to which they are 
25 attached they form a 5-7 membered ring consisting of: 

carbon atoms and 0-2 heteroatoms selected from the 
group consisting of N, 0, and S(0)p, this ring being 
stibstituted with 0-2 R^ and 0-3 ring double bonds; 

30 R^^ is selected from H, CH3, CH2CH3, CH2CH2CH3, CH{CH3)2, F, 
CI, Br, I, -CN, -CHO, CP3, 0R2, NR2R2a^ C(0)R21^, C02R2^, 
0C(0)R2, C02R2a, S(0)pR2, NR2 (CH2)rOR2 , NR2C(0)R2b, 
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NR2C(0)NHR2, NR2c(0)2R2a, 0C(0)NR2R2a, C(0)NR2R2a, 
C(0)NR2(CH2)rOR2, S02NR2R2a, NR^SOaR^, 
C5-6 carbocycle substituted with 0-2 R^^, and 5-6 
meinbered heterocycle consisting of carbon atoms and 
5 from 1-4 heteroatoms selected from the group 

consisting of N, 0, and S(0)p, and substituted with 
0-2 R^^, provided that R^^ forms other than an 0-0, 
N-halo, N-S, or N-C3Sr bond; 

10 Rlc is selected from H, CH(CH20R2)2, C{0)r2c, C(0)NR2R2a, 
S(0)R2, S(0)2R2, and S02NR2R2a; 

r2, at each occurrence, is selected from H, CF3, CH3, 

CH2CH3, CH2CH2CH3, CH(CH3)2, CH2CH2CH2CH3, CH2CH(CH3)2, 

15 CH (CH3 ) CH2CH3 , C ( CH3 ) 3 , benzyl , C5-6 carbocycle 

substituted with 0-2 R^^, a C5-6 carbocyclic-CH2-group 
siibstituted with 0-2 R*^^, and 5-6 membered heterocycle 
consisting of: carbon atoms and 1-4 heteroatoms 
selected from the group consisting of 0, and S(0)p, 

20 and substituted with 0-2 R^b; 

R2a, at each occurrence, is selected from CF3, CH3/ 

CH2CH3, CH2CH2CH3, CH(CH3)2/ CH2CH2CH2CH3, CH2CH(CH3)2/ 
CH(CH3)CH2CH3, 0(0113)3, benzyl, O5-6 carbocycle 

25 substituted with 0-2 R^^, and 5-6 membered heterocycle 

consisting of: carbon atoms and 1-4 heteroatoms 
selected from the group consisting of N, 0, and S(0)p, 
and substituted with 0-2 R^^; 

30 alternatively, r2 and R2a, together with the atom to which 
they are attached, coinbine to foimi a 5 or 6 membered 
saturated, partially saturated or unsaturated ring 
substituted with 0-2 R*^ and consisting of: 0-1 
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additional heteroatoms selected from the group 
consisting of N, 0, and S(0)p; 

R2b, at each occurrence, is selected from CF3, C1-4 alkoxy, 
5. CH3, CH2CH3, CH2CH2CH3, CH(CH3)2. CH2CH2CH2CH3, 

CH2CH{CH3)2/ CH (CH3 ) CH2CH3 , €(013)3, benzyl, 
C5-6 carbocycle substituted with 0-2 R^^, and 5-6 
membered heterocycle consisting of: carbon atoms and 
1-4 heteroatoms selected from the group consisting of 
10 N, O, and S(0)p, and sxibstituted with 0-2 R^^; 

r2c, at each occurrence, is selected from CF3, OH, 
Ci-4 alkoxy, CH3, CH2CH3, CH2CH2CH3, CH(CH3)2/ 
CH2CH2CH2CH3 , CH2CH (013)2/ CH(ai3)CH2ai3, C(CH3)3, 
15 benzyl, C5-6 carbocycle substituted with 0-2 R^h^ 

5-6 membered heterocycle containing from 1-4 
heteroatoms selected from the group consisting of N, 
0, and S(0)p, and substituted with 0-2 R^h. 

20 r3, at each occurrence, is selected from H, CH3, CH2CH3, 
CH2CH2CH3, CH(CH3)2, benzyl, and phenyl; 

r3^, at each occurrence, is selected from H, CH3, CH2CH3, 
ai2CH2CH3, CH(CH3)2# benzyl, and phenyl; 

25 

alternatively, R^ and R^^, together with the nitrogen atom 
to whiich they are attached, combine to form a 5 or 6 
membered saturated, partially unsaturated, or 
unsaturated ring consisting of: carbon atoms and the 
30 nitrogen atom to which R^ and R^^ are attached; 

r3c, at each occurrence, is selected from CH3, CH20I3/ 
CH2CH2CH3, CH(CH3)2f benzyl, and phenyl; 
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R^^, at each occurrence, is selected from H, CH3, CH2CH3, 
CH2CH2CH3, CH( 013)2/ CH2 -phenyl, CH2CH2 -phenyl, and 
C{=0)r3c; 

5 R^, at each occurrence, is selected from H, =0, OR^, CH2OR2, 
(CH2)20R2, F, CI, Br, I, Ci>4 alkyl, -CN, NO2, NR2R2a^ 
CH2NR2R2a, (CH2 ) 2NR2R2a, C(0)r2c, NR2c(0)R2b, C(0)NR2R2a^ 
S02NR2R2a, S(0)pR5a, CF3, CF2CF3, 

5-6 membered carbocycle substituted with 0-1 R^, and a 
10 5-6 membered heterocycle consisting of: carbon atoms 

and 1-4 heteroatoms selected from the group consisting 
of N, 0, and S(0)p, and substituted with 0-1 R^; 

R^^, at each occurrence, is selected from H, =0, CH2OR2, 
15 0R2, CH2F, F, CH2Br, Br, CH2CI, Cl, C1-4 alkyl, CH2-CN, 

-CN, CH2NO2/ NO2/ CH2NR2R2a, NR2R2a^ CH2-C(0)R2c, 
C(0)R2c, NR2C(0)R2b, (CH2 ) rC (0)NR2R2a, NR2c (0)NR2R2a, 
(CH2)rS02NR2R2a^ NR2S02NR2R2a, NR2S02-Ci-4 alkyl, 
NR2s02R^, (CH2)rS(0)pR5a, CH2CF3, CF3 . CH2-5-6 membered 
20 carbocycle substituted with 0-1 R^, 5-6 membered 

carbocycle substituted with 0-1 R^, and 
a CH2-5-6 membered heterocycle consisting of: carbon 
atoms and 1-4 heteroatoms selected from the group 
consisting of N, 0, and S(0)p, and sxabstituted with 0- 
25 1 r5, and 5-6 membered heterocycle consisting of: 

carbon atoms and 1-4 heteroatoms selected from the 
group consisting of N, O, and S(0)p, and substituted 
with 0-1 r5; 

30 R^b, at each occurrence, is selected from H, =0, 0R3, 
CH2OR3, F, Cl, CH3, CH2CH3, CH2CH2CH3, CH(CH3)2. 
CH2CH2CH2CH3, CH2CH(CH3)2, CH(CH3) CH2CH3, C(CH3)3, -CN, 
NO2, NR3R3a, CH2NR3R3a, C(0)r3, CH2-C{0)R3, C(0)0R3c, 
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CH2C(0)OR3c, NR3C(0)R3a, CH2NR3C (0)R3a, C(0)NR3r3*, 
CH2C(0)NR3R3a, NR3c {0)NR3R3a, CH2NR3c (0)NR3R3a, 
C(=NR3)NR3R3a, CH2C ( =NR3 ) NR3R3a , Nr3c (=NR3)NR3R3a, 
CH2NR3C(=NR3)NR3R3a, S02NR3R3a, CH2S02NR3R3a^ 
NR3S02NR3R3a, CH2MR3s02NR3R3a, NR3s02-Ci_4 alkyl, 
CH2NR3S02-Ci_4 alkyl, NR3SO2CP3, CH2NR3SO2CP3, 
NR3s02-phenyl, CH2NR3SO2 -phenyl, S(0)pCP3, ai2S(0)pCP3, 
S(0)p-Ci-4 alkyl, C:H2S(0)p-Ci_4 allqrl, S (O)p-phenyl, 
CH2S(0)p-phenyl, CP3, and CH2-CP3; 



R*=, at each occurrence, is selected from H, CH3, CH2CH3, 
CH2CH2CH3, CH( 013)2, CH2CH2CH2CH3, CH2CH(CH3)2, 
CH(CH3)CH2CH3, €(^3)3, CH2OR2, CH2F, CHsBr, CHgCl, 
CH2CN, CH2NO2, CH2NR2R2a, C(0)R2c, CH2C(0)r2c, 

15 CH2NR2C(0)R2b, C(0)NR2R2a, CHgC (0)NR2R2a, 

Cai2NR2C(0)NR2R2a, S02NR2R2a, CH2S02NR2R2a, 
CH2NR2S02NR2R2a, CH2NR2S02-Ci-4 alkyl, 
C{0)NHS02-Ci-4 alkyl, CH2C (0)]SIHS02-Ci_4 alkyl, 
CH2NR2SO2R5, S(0)pR5a, CH2S(0)pR5a, CF3 , CH2CF3 , 

20 5-6 membered carbocycle substituted with 0-1 r5, 

CH2-5-6 membered carbocycle substituted with 0-1 r5, 
5-6 membered heterocycle consisting of: carbon atoms 
and 1-4 heteroatoms selected from the group consisting 
of N, 0, and S(0)p, and substituted with 0-1 r5, and 

25 a CH2-5-6 membered heterocycle consisting of: carbon 

atoms and 1-4 heteroat<»as selected from the group 
consisting of N, 0, and S(0)p, and substituted with 
0-1 R5; 

30 r5, at each 'occurrence, is selected from H, =0, CH3, CH2CH3, 
CH2CH2CH3, CH {013)2, CH2CH2CH2ai3, CH2CH(CH3)2, 
CH(CH3)CH2CH3, C(CH3)3, 0R3, CH20R3, F, Cl, -OH, NO2, 
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NR3R3a, CH2NR3R3a, C{0)r3, CH2C(0)r3, C(0)0R3c, 
CH2C(0)OR3c, NR3c(0)R3a, C(0)NR3R3a, NR^C {0)NR3R3a, 
C3I(=lSrOR3<i) , C(=NR3)NR3R3a, NR3c (=nr3 ) NR3R3a^ S02NR^R3^, 
NR3S02NR3R3a^ 1SIR3S02-Ci-4 alkyl, NR3SO2CF3, 
5 NR3s02-phenyl, S(0)pCF3, S(0)p-Ci-4 alkyl, 

S(0)p-phenyl, CF3, phenyl substituted with 0-2 R^, 
naphthyl substituted with 0-2 R^, and benzyl 
siabstituted with 0-2 R^; and, 

10 R^, at each occurrence, is selected from H, OH, OR^, F; Cl, 
CH3 / CH2CH3 / CH2CH2CH3 , CH (CH3 ) 2 / CH2CH2CH2CH3 / 
CH2CH(CH3)2/ CH (013)^2^3, €(013)3, CN, NO2, NR2R2a, 
CH2NR2R2a, C(0)R2b, CH2C(0)R21', NR2c(0)R2b, 
NR2c(0)NR2R2a, C(=NH)NH2, NHC (=NH)1SIH2, S02NR2R2a, 

15 NR2S02NR2R2a, and NR2SO2C1-4 alkyl. 



20 



[3] In another preferred embodiment, the present invention 
provides a novel confound, wherein: 

ring M is substituted with 0-2 R^a ig selected from the 
group : 







O 
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one of P4 and M4 is -Z-A-B and the other -Gi-G; 



5 G is selected from the group; 





NH, 





C(0)NH2 




CH2NH2 



Js^CH^NH^ Js^CH^NHa l^cH^NHa ^xJv/CH^NH^ Jn^CHsNH^ 
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Gi is cibsent or is selected from (CR3r^^)i_3, 
5 {CR3R3a)uC(0) {CR3R3a)„, (CR3R3a)uO(CR3R3a)„, 

(CR3R3a) ^NR3b (CR3R3a) (CR3R3a) (0) NR3b (CR3R3a) 

(CR3R3a)yNR3bc(0) (CR3R3a)„, 

(CR3R3a) uNR3bc (0) (CR3R3a) „c (O) NR31>(CR3R3a) „, 
(CR3R3a)yS(CR3R3a)„, (CR3R3a)^S(0) (CR3R3a)„, 
10 (CR3R3a)uS(0)2(CR3R3a)^, (CR3R3a)uS (0)NR3b(CR3R3a)^, 

(CR3R3a)u NRS^S (O) j (CR3R3a)^, and 

(CR3R3a)^s(0)2NR3l'{CR3R3a)^, wherein u + w total 0, 1, 
or 2, provided that does not form a N-S, NCH2N, 
NCH2O, or NCH2S bond with either group to which it is 
15 attached; 
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A is selected from one of the following carbocyclic and 

heterocyclic groups which are stibstituted with 0-2 R^; 

phenyl, piper idinyl, piperazinyl, pyridyl, 
pyrimidyl, fiiranyl, morpholinyl, thienyl, pyrrolyl, 
5 pyrrolidinyl, oxazolyl, isoxazolyl, thiazolyl, 

isothiazolyl, pyrazolyl, imidazolyl, 
1,2, 3-oxadiazolyl, 1,2, 4-oxadiazolyl , 
1,2, 5-oxadiazolyl , 1,3, 4-oxadiazolyl , 
1,2, 3- thiadiazolyl , 1,2, 4- thiadiazolyl , 
10 1,2, 5- thiadiazolyl, 1, 3 , 4-thiadiazolyl, 



1,2,3-triazolyl, 1,2,4-triazolyl, 1,2, 5-triazolyl, 
1/3,4-triazolyl, benzof uranyl , benzothiofuranyl, 
indolinyl, indolyl, benz imidazolyl, benzoxazolyl , 
benzthiazolyl , indazolyl , benzisoxazolyl , 
benzisothiazolyl, and isoindazolyl ; 



20 provided that B is other than triazolone, guinolone, or 

isoquinolone, wherein the triazolone, quinolone, and 
isoquinolone groups are substituted or unsubstituted; 

Ql is selected from C=0 and SO2; 



ring Q is a 5-7 membered ring consisting of, in addition to 
the N-Qi group shown, carbon atoms and 0-2 heteroatoms 
selected from NR^c^ q, S/ S(0), and 8(0)2, wherein: 

0-2 double bonds are present within the ring and 
the ring is substituted with 0-2 R^a; 

alternatively, ring Q is a 5-7 membered ring to which 
another ring is fused, wherein: 




— ; provided that Z and B are attached to 
different atoms on A; 



25 
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the 5-7 membered ring consists of, in addition to 
the shovna amide group, carbon atoms and 0*2 
heteroatoms selected framNR^^, 0, S, S(0), and S(0)2/ 
and 0-1 doxoble bonds are present within the ring; 
5 the fusion ring is phenyl or a 5-6 membered 

heteroaromatic consisting of carbon atoms and 1-2 
heteroatoms selected from NR^^, O, and S; 

ring Q, which includes the 5-7 membered ring and 
the fusion ring, is substituted with 0-3 R^^; 

10 

Rla is selected from H, R^^, CH(CH3)Rlt), C(CH3)2R^^, CH2R^^, 
and CH2CH2R^^, provided that R^^ forms other than an 
N-halo, N-S, or N-CN bond; 



15 alternatively, when two R^^ groups are attached to adjacent 
atoms, together with the atoms to which they are 
attached they form a 5-6 membered ring consisting of: 
carbon atoms and 0-2 heteroatoms selected from the 
group consisting of N, O, and S(0)p, this ring being 

20 stibstituted with 0-2 R^^ and 0-3 ring double bonds; 

is selected from H, CH3, CH2CH3, F, CI, Br, -CN, -CHO, 
CF3, 0R2, NR2R2a, C(0)R2b, C02R2^/ 0C(0)R2 , 002^^^, 
S(0)pR2, NR2(CH2)rOR2, NR2c(0)R2h, C(0)NR2R2a, S02NR2R2a, 

25 NR2s02R2, phenyl substituted with 0-2 R^^, and 5-6 

membered aromatic heterocycle consisting of carbon 
atoms and from 1-4 heteroatoms selected from the group 
consisting of N, 0, and S(0)p, and substituted with 
0-2 R^, provided that R^^ forms other than an 0-0, N- 

30 halo, N-S, or N-CN bond; 

r2, at each occurrence, is selected from H, CF3, CH3, 

CH2CH3, CH2CH2CH3, CH(CH3)2/ phenyl substituted with 
0-2 R^i3, a benzyl substituted with 0-2 R^^, and 
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a 5-6 membered aromatic heterocycle consisting of: 
carbon atoms and 1-4 heteroatoms selected from the 
group consisting of N, 6, and S(0)p, and substituted 
with 0-2 R4b; 

5 

R2a, at each occurrence, is selected from H, CF3, CH3, 

CH2CH3, CH2CH2CH3, CH(CH3)2, benzyl, phenyl substituted 
with 0-2 R^b^ and 5-6 membered aromatic heterocycle 
consisting of: carbon atoms and 1-4 heteroatoms 
10 selected from the group consisting of N, 0, and S(0)p, 

and substituted with 0-2 R^h; 

alternatively, r2 and R2a, together with the atom to which 
they are attached, combine to form a 5 or 6 membered 
15 saturated, partially saturated or unsaturated ring 

substituted with 0-2 R^b and consisting of: 0-1 
additional heteroatoms selected from the group 
consisting of N, 0, and S(0)p; 

20 R2b, at each occurrence, is selected from CP3, C1-4 alkoxy, 
CH3, CH2CH3, CH2CH2CH3, CH(CH3)2, benzyl, phenyl- 
substituted with 0-2 R^^, and 5-6 membered aromatic 
hetetocycle consisting of: carbon atoms and 1-4 
heteroatoms selected from the group consisting of N, 

25 0, and S(0)p, and substituted with 0-2 R^h. 

r2c, at each occurrence, is selected from CF3, OH, OCH3, 

OCH2CH3, OCH2CH2CH3, 0CH(CH3)2. CH3, CH2CH3, CH2CH2CH3, 
CH(CH3)2, benzyl, phenyl substituted with 0-2 R^^, and 
30 5-6 membered aromatic heterocycle containing from 1-4 

heteroatoms selected from the group consisting of N, 
O, and S(0)p, and substituted with 0-2 R^b- 
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R^, at each occurrence, is selected from H, CHaOR^, 

(CH2)20R2, 0R2, F, Cl, Br, I, CH3, CH2CH3, CH2CH2CH3, 
CH(CH3)2, CH2CH2CH2CH3 , CH2CH (013)2, CH(CH3)CH2CH3, 
C (013)3, -CN, NO2, NR2R2a, CH2NR2R2a, (ai2)2NR2R2a, 
5 C(0)r2c, NR2c(0)R2b, C(0)NR2R2a, S02NR2R2a^ CF3, and 

CF2CF3 ; 

R*s, at each occurrence, is selected from H, =0, ai20R2, 
0R2, F, Br, Cl, 013, CH2CH3, CH2ai2CH3, 01(013)2, 
10 CH2CH2CH2CH3 , CH2CH(CH3)2, 01(013) CH2CH3 , C(CH3)3, -CN, 

NO2, CH2NR2R2a, NR2R2a, C(0)R2c, NR2C(0)R2b, C(0)NR2R2a, 
NR2C(0)NR2R2a, S02NR2R2a, and -CF3; 

R*^, at each occurrence, is selected from H, =0, OR^, 
15 CH2OR3, F, Cl, CH3, CH2CH3, ai2ai2CH3, CH(CH3)2, -CN, 

NO2, NR3R3a, CH2NR3R3a, C(0)R3, CH2-C(0)R3, C(0)0R3c, 
CH2-C(0)0R3°, NR3C(0)R3a, CH2NR3C (O) R^a, C(0)NR3R3a, CH2 
C(0)NR3R3a, S02NR3R3a, CH2S02NR3R3a, 

NR3S02-Ci-4 alkyl, CH2NR3S02-Ci_4 alkyl, NR3S02-phenyl, 
20 CH2NR3s02 -phenyl, S(0)pCF3, CH2S(0)pCF3, 

S(0)p-Ci-4 alkyl, CH2S (0)p-Ci-4 alkyl, S (O)p-phenyl, 
CH2S(0)p-phenyl, and CF3; 

r4*=, at each occurrence, is selected from H, CH3, CH2CH3, 
25 CH2CH2CH3, CH(CH3)2, CH2CH2CH2CH3 , CH2CH(CH3)2» 

CH(CH3)CH2CH3, C (013)3., CH2OR2, CH2F, CH2Br, CH2CI, 
CH2CN, CH2NO2, CH2NR2R2a, C(0)R2c, CH2C(0)R2c, 
CH2NR2c(0)R21>, C(0)NR2R2a, CH2C (0) NR2R2a, S02NR2R2a, 
CH2S02NR2R2a, S(0)pR5a, CH2S(0)pR5a, CF3, phenyl 
30 substituted with 0-1 r5, and benzyl substituted with 

0-1 r5; 
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r5, at each occurrence, is selected from H, =0, CH3, CH2CH3, 
CH2CH2CH3, CH(CH3)2, 0R3, CH20R3, F, Cl, -CN, NO2, 
NR3R3a, CH2NR3R3a, C(0)R3, CH2C(0)r3, C(0)0R3c, • 
CH2C(0)0R3=, NR3c(0)R3a, C(0)NR3R3a, S02NR3R3a, 
5 NR3S02-Ci-4 alkyl, NR3SO2CP3, NR3S02-phenyl, S(0)pCP3, 

S(0)p-Ci-4 alkyl, S(0)p-phenyl, CPs, phenyl substituted 
with 0-2 r6, naphthyl substituted with 0-2 R^, and 
benzyl substituted with 0-2 R^; and, 

10 r6, at each occurrence, is selected from H, OH, 0R2, p, ci, 
CH3, CH2CH3, CH2CH2CH3, CH(CH3)2, -CN; NO2, NR2R2a, 
CH2NR2R2a, C(0)R2b, CH2C(0)R2b, NR2c(0)R2b, S02NR2R2a, 
and NR2S02Ci_4 alkyl. 



15 



[4] In another preferred embodiment, the present invention 
provides a novel con^jound, wherein: 



ring M is substituted with 0-2 R^a and is selected from the 
20 group: 

p 

-NH -nf I'y''"^ 



'M4 



o o 





H H 
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one of P4 and M4 is -A-B and the other -G; 



6 is selected from the group: 




CH2NH2 P 
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Gi is absent or is selected from CH2, CH2CH2/ CH2O, OCH2/ 
NH, CH2NH, NHCH2, CH2C(0), C(0)C3i2/ C<0)NH, NHC(O), 
5 CH2S(0)2, S(0)2(CH2)/ SO2NH, and ISIHSO2, provided that 

Gi does not form a N-S, NCH2N, NCH2O, or NCH2S bond 
with either group to which it is attached; 

A is selected from phenyl, pyridyl, and pyrimidyl, and is 
10 substituted with 0-2 R^; 




; provided that Z and B are attached to 



different atoms on A; 

15 provided that B is other than triazolone, quinolone, or 

isoquinolonO/ wherein the triazolone, quinolone, and 
isoquinolone groups are substituted or unsubstituted; 

Ql is selected from C=0 and SO2; 

20 

ring Q is a 6-7 membered ring consisting of, in addition to 
the N-Qi group shown, carbon atoms and 0-1 heteroatoms 

selected from NR^^, O, S, S(0), and 8(0)2^ wherein: 

0-2 double bonds are present within the ring and 
25 the ring is substituted with 0-2 R^^; 
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alternatively, ring Q is a 5-7 membered ring to which 
another ring is fused, wherein: 

the 5-7 membered ring consists of, in addition to 
the shown amide group, carbon atoms and 0-1 
5 heteroatoms selected from NR^^, 0, S, S(0), and S(0)2f 

and 0-1 double bonds are present within the ring; 
the fusion ring is phenyl; 

ring Q, which includes the 5-7 membered ring and 
the fusion ring, is substituted with 0-2R^^; 

10 . 

Rla is selected from H, R^^, C(CH3)2R^^/ and CH2R^^, provided 
that R^^ forms other than an N-halo, N-S, or N-CN bond; 



Rl^ is selected from CH3, CH2CH3, F, CI, Br, -CN, CF3, 0R2, 
15 NR2R2a^ C(0)R2b, COiR^^, C02R2a, S(0)pR2, C(0)NR2R2a, 

S02NR2R2a^ NR2s02R2, and 5-6 membered aromatic 
heterocycle consisting of carbon atoms and from 1-4 
heteroatoms selected from the group consisting of N, 
O, and S(0)p, and substituted with 0-2 R^^, provided 

20 that r1^ forms other than an 0-0, N-halo, N-S, or N-CN 

bond; 



r2, at each occurrence, is selected from H, CH3, CH2CH3, 

CH2CH2CH3, CH(.CH3)2, phenyl substituted with 0-1 R^^, 

25 benzyl substituted with 0-1 R^^, and 5-6 meitibered 

aromatic heterocycle consisting of: carbon atoms and 
1-4 heteroatoms selected from the group consisting of 
N, 0, and S{0)p, and substituted with 0-1 R^^; 

30 R2a, at each occurrence, is selected from H, CH3, CH2CH3, 

CH2CH2CH3, CH(CH3)2/ benzyl, phenyl substituted with 

0-1 R^^, and 5-6 membered aromatic heterocycle 
consisting of: carbon atoms and 1-4 heteroatoms 



52 



wo 03/026652 PCTAJS02/29491 

selected from the group consisting of N, 0, and S(0)p, 
and substituted with 0-1 R^^; 



alternatively, r2 and R^a, together with the atom to which 
5 they are attached, combine to form a 5 or 6 membered 

saturated, partially saturated or unsaturated ring 
substituted with 0-1 R^h and consisting of: 0-1 
additional heteroatoms selected from the group 
consisting of 0, and S(0)p; 

10 

R2h^ at each occurrence, is selected from OCH3, OCH2CH3, 

OCH2CH2CH3, OCH(CH3)2. CH3, CH2CH3, CH2CH2CH3, CH(CH3)2, 
benzyl, phenyl substituted with 0-1 R^, and 5-6 
membered aromatic heterocycle consisting of: carbon 
15 atoms and 1-4 heteroatoms selected from the group 

consisting of N, 0, and S(0)p, and substituted with 
0-1 R^h; 



r2c, at each occurrence, is selected from OH, OCH3, OCH2CH3, 
20 OCH2CH2CH3, OCH(CH3)2, CH3, CH2CH3, CH2CH2CH3, CH(CH3)2/ 

benzyl, phenyl sijbstituted with 0-1 R^^, and 5-6 
membered aromatic heterocycle containing from 1-4 
heteroatoms selected from the group consisting of N, 
0, and S(0)p, and siibstituted with 0-1 R^^; 

25 

R^, at each occurrence, is selected from OH, OR^, CH2OR2, 
(CH2)20R2, F, Br, CI, I, CH3, CH2CH3, CH2CH2CH3, 
CH(CH3)2, CH2CH2CH2CH3, CH2CH(CH3)2, CH ( CH3 ) CH2CH3 , 
C(CH3)3, NR2R2a^ CH2NR2R2a, (CH2) 2NR2R2a, CP3, and 
30 CF2CF3; 

R^a, at each occurrence, is selected from H, =^0, CH2OR2, 
0R2, F, Br, Cl, CH3, CH2CH3, CH2CH2CH3, CH(CH3)2, 
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10 



CH2CH2CH2CH3, CH2CH(CH3)2r CH(CH3)CH2CH3, 0(^3)3, 
CH2NR2R2a, NR2R2a^ C{0)r2c, NR2c(0)R2b, C{0)NR2R2a^ 
S02NR2R2a^ and CF3; 

R^^, at each occurrence, is selected from H, =0, OR^, 

CH2OR3, F, CI, CH3, CH2CH3, CH2CH2CH3, CH{CH3)2. -CN, 
NO2/ NR^R^a, CH2NR3R^a^ C{0)r3, C(0)0R3c, m?C(0)R^^, 
C(0)NR3R3a^ S02NR3R^a, NR3S02-Ci-4 alkyl, NR3s02 -phenyl, 
S(0)p-Ci-4 alkyl, S (O)p-phenyl, and CF3; 

R^^, at each occiorrence, is selected from H, CH3, CH2CH3, 

phenyl substituted with 0-1 R^, and benzyl substituted 
with 0-1 r5; 



15 r5, at each occuarrence, is selected from H, =0, CH3, CH2CH3, 
CH2CH2CH3, CH(CH3)2, 0R3, CH20R3, F, Cl, -CN, NO2 , 
NR3R3a^ CH2NR3R3a, C(0)R3, C(0)OR3c, NR3c(0)R3a, 
C(0)NR3R3a, S02NR3R3a^ KIR3S02-Ci-4 alkyl, NR3s02 -phenyl, 
S(0)p-Ci-4 alkyl, S(0)p-phenyl, CF3, phenyl substituted 

20 with 0-2 R^, naphthyl substituted with 0-2 R^, and 

benzyl substituted with 0-2 R^; and, 

R^, at each occurrence, is selected from H, OH, Or2, F, CI, 
CH3, CH2CH3, CH2CH2CH3, CH(CH3)2. -CN, NO2, NR2R2a, 
25 CH2NR2R2a, C(0)R2b, CH2C(0)R2h, Nr2c(0)R21', and 

S02NR2R2a. 



[5] In another preferred embodiment, the present invention 
30 provides a novel compoiind, wherein; 



ring M is substituted with 0-1 R^^ and is selected from the 
group : 
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5 A is selected from the group: phenyl, 2-pyridyl, 3-pyridyl, 
2-pyriiaidyl, 2-Cl-phenyl, 3-Cl-phenyl, 2-F-phenyl, 
3 -F-pheny 1 , 2 -methylphenyl , 2 -aminophenyl , and 
2 -methoxypheny 1 ; 
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B is attached to a different atom on A than JA and is 
selected from the grroup: 




O o 9 






o 

(0)2 

S(0)p 





'\_J w w 





,4a 



O O O O 







>^>« r>' 



►4a 
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Rla is selected from H, CH3, CH2CH3, CH2CH2CH3, CH2F, CH2CI, 
5 Br, CH2Br, ~CN, CH2CN, CF3, CH2CF3, OCH3, CH2OH, 

C(CH3)20H, CH2OCH3, NH2, CH2NH2, 3SIHCH3, CH2NHCH3, 
N(CH3)2, CH2N(CH3)2/ CO2H. COCH3, CO2CH3, CH2CO2CH3, 
SCH3, CH2SCH3, S(0)CH3, CH2S(0)CH3, 8(0)2^3, 
CH2S(0)2CH3, C(0)NH2/ CH2C(0)NH2, SO23SIH2, CH2SO23SIH2, 

10 3SIHSO2CH3, CH2NHSO2CH3, pyridin-2-yl, Ryridin-3-yl, 

pyridin-4-yl , pyridin-2-yl-N-oxide , 
pyridin-3-yl-N-oxide, Ryridin-4-yl-N-oxide, 
imidazol-l-yl , CH2-iinidazol-l-yl , 
4-inethyl-oxa2ol-2-yl , N-dimethylaminometliyl- 

15 oxazol-2-yl , 1,2,3, 4-tetrazol-l-yl, 

1,2,3, 4-tetrazol-,5-yl, 012-1 ,2,3, 4-tetrazol-l-yl, and 

CH2-l/2,3, 4-tetra2ol-5-yl, provided that R^-a forms 
other than an N-halo, N-S, or N-OST bond; 

20 at each occurrence, is selected from H, CH3, CH2CH3, 

CH2CH2CH3, CH(CH3)2, phenyl stibstituted with 0-1 R^h^ 
benzyl substituted with 0-1 R^h^ and 5 membered 
aromatic heterocycle consisting of: carbon atoms and 
1-4 heteroatoms selected from the group consisting of 

25 N, O, and S(0)p, and substituted with 0-1 R^^; 
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R2a, at each occxirrence, is selected from H, CH3, and 
CH2CH3 ; 

alternatively, and R^a, together with the atom to which 
> they are attached, combine to form a 5 or 6 membered 

saturated, partially saturated or unsaturated ring 
siibstituted with 0-1 R^^ and consisting of: 0-1 
additional heteroatoms selected from the group 
consisting of N, O, and S{0)p; 

R2h, at each occiirrence, is selected from OCH3, C)CH2CH3, 
CH3, and CH2CH3; 



r2c, at each occurrence, is selected from OH, OCH3, OCH2CH3, 
15 CH3, and CH2CH3; 

R^*, at each occurrence, is selected from H, =0, CH3, 

CH2CH3, CH2CH2CH3, CH(CH3)2. CH2CH2CH2CH3, CH2CH(CH3)2, 
CH(CH3)CH2CH3, and C(CH3)3; 



10 



20 



25 



R^h^ at each occurrence, is selected from H, =0, OR^, 

CH2OR3, F, CI, C3i3, CH2CH3, NR3R3a^ CH2NR3R3a^ C(0)R3, 
C(0)0R3c, NR3c(0)R3a, C(0)NR3R3a, S02NR3R3a^ 
NR^S02-phenyl, S(0)2CH3, S(0)2-phenyl, and CF3; 



r5, at each occurrence, is selected from H, =0, CH3, CH2CH3, 
0R3, CH2OR3, F, CI, NR3R3a^ CH2NR3R3a, C(0)R3, C{0)OR3c, 
NR3c<0)R3a, C(0)NR3R3a^ S02NR3R3a, 
NR3s02-Ci-4 alkyl, NR3s02 -phenyl, S(0)2-CH3, 
30 S(0)2-phenyl, CF3, phenyl substituted with 0-2 R^, 

naphthyl substituted with 0-2 R^, and benzyl 
substituted with 0-2 R^; and. 
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rS, at each occurrence, is selected from H, OH, Or2, f, CI, 

CH3, CH2CH3, NR2R2a^ CH2NR2R2a^ C(0)R2i>, CH2C(0)R2b, . 
NR2C{0)R2b, and S02NR2R2a. 



[6] In another preferred embodiment, the present invention 
provides a novel coitpound, wherein the compound is selected 
from: 
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^4 P4 P4 

5 P4 is -G; 
M4 is -A-B; 
G is selected from: 
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[7] In another preferred embodiment, the present invention 
provides a novel compound, wherein the compound is selected 
from: 




wo 03/026652 PCTAJS02/29491 
P4 is -G; 

M4 is -A-B; 

5 A-B is selected from: 




10 [8] In another preferred embodiment, the present invention 
provides a novel conpound, wherein the compoiind is selected 
from the group: 

3-methoxy~l~ (4-methoxyphenyl) -6- [4- (2-oxo-l- 
15 piperidinyl ) phenyl ] - 1 , 4 , 5 , 6 - te trahydro-7 -H- 

pyrazolot3, 4-c]pyridin-7-one; 



1" (4-methoxyphenyl) -3- [ (methylamino) methyl] -6- [4- (2-oxo-l- 
piperidinyl) phenyl] ~1, 4, 5, 6-tetrahydro-7l?- 
20 pyrazolo [3 , 4-c]pyridin-7-one; 

1- (3-chloro-4-f luorophenyl) -6- [4~ (2~oxo-l- 

piperidinyl ) phenyl ] -3- ( trif luoromethyl ) -1 , 4 , 5 , 6- 
tetrahydro- 7H-pyra2olo [3 / 4-c]pyridine-7-one; 

25 

1- [3- (aminomethyl) -4-fluorophenyl) -6- [4- (2-oxo-l- 

piperidinyl) phenyl] -3- (trif luoromethyl) -1, 4, 5, 6 - 
tetrahydro-"7H-pyrazolo [3 , 4-c]pyridine-7-one; 



30 1- (3-amino-l, 2-ben2isoxa20l-5-yl) -6- [4- (2-oxo-l- 

piperidinyl ) phenyl ] -3 - ( trif luoromethyl ) -1 , 4 , 5 , 6- 
tetrahydro" 7fr-pyrazolo [3 , 4-c]pyridine-7-one; 
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1- (4-metho3cyphenyl) -6- [4- (2-oxo-l-piperidinyl)phenyl] -3- 

( trif luoromethyl ) -1 , 4, 5 , 6- tetrahydro-7Jir-pyrazolo [3,4 

c] pyridin-7 -one ; 

5 

1- (4-methoxyphenyl) -6- [4- (2-oxohexahydro-lir-azepin-l- 

yDphenyl] -3- (trif luoromethyl) -1, 4, 5, 6-tetrahydro-7iF 
pyrazolo [3 , 4-c]pyridin-7-one; 

10 1- (4-methoxyphenyl) -6- [4- (2-oxo-l-piperazinyl)phenyl] -3- 

( trif luoromethyl) -1,4,5, 6-tetrahydro-7H-pyrazolo [3 , 4- 
c] pyridin-7 -one ; 

1- (4-meth03cyphenyl) -6- [4- (2-oxo-l-imidazolidinyl)phenyl] -3 
15 (trif luoromethyl) -1,4,5, 6-tetrahydro-7J?-pyrazolo[ 3,4- 

c] pyridin-7 -one ; 

1- (4-metho3c^henyl) -6- [4- (2-oxotetrahydro-l (2H) - 

pyrimidiryl ) phenyl ] -3 - ( trif luoromethyl ) -1 , 4 , 5 , 6- 
20 tetrahydro-7fr-pyrazolo [3 , 4-c]pyridin-7-one; 

6- [4- (3-ethyl-2-oxo-2, 3-dihydro-lJ?-benzimidazol-l- 

yl ) phenyl ] -1 - ( 4-metho3cyphenyl ) -3 - ( trif luoromethyl ) - 
1,4,5, 6-tetrahydro-7Jf-pyrazolo [3 , 4-c] pyridin-7-one; 

25 

1- (4-methoxyphenyl) -7-oxo-6- [4- (2-oxo-l- 

piperidinyl) phenyl] -4,5,6, 7-tetrahydro-lJir- 
pyrazolo [3 , 4-c]pyridine-3-carbonitrile; 

30 1- (4-metho:^henyl) -6- [4- (2-oxo-l-piperidinyl)phenyll -3- 
(iH-tetraazol-S-yl) -1,4,5, 6-tetrahydro-7fr- 
pyrazolo [3 , 4-c] pyridin-7 -one; 

1- (4-metho3cyphenyl) -7-OXO-6- [4- ( 2 -oxo-l-piperidinyl) phenyl 
35 4,5,6, 7-tetrahydro-lff-pyrazole- [3 , 4-c]pyridine-3- 

carboxamide ; 
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3-bromo-l-" (4-methoxyphenyl) -6- [4- (2-oxo-l-piperidinyl) 

phenyl] 1, 4 , 5 , 6-tetrahydro-7H-pyrazolo [3 , 4-c]pyridin-7- 
one; 

5 

1- (4-inethoxyphenyl) -6- [4- (2-oxo-l-piperidinyl)phenyl] -3- (4- 
pyridinyl) -1,4,5, 6-tetrahydro-7H-pyrazolo [3 , 4- 
c]pyridin-7-one; 

10 1- (4-inethoxyphenyl) -6-[4-(2-oxo-l-piperidinyl)phenyl] -3- (4- 
pyridinyl-N-oxide) -1,4,5, 6- tetrahydro-7ff-pyrazolo [3 , 4- 
c ] pyr i din- 7 - one ; 

1- (4-methoxyphenyl) -6- [4- { 2 -oxo-l-piperidinyl) phenyl] -3- (3- 
15 pyridinyl) -1,4,5, 6-tetrahydro-7H-pyrazolo [3 , 4- 

c] pyridin-7-one; 

1- (4-inethoxyphenyl) -6- [4- (2-oxo-l-piperidinyl) phenyl] -3- (3- 
pyridinyl-N-oxide) -1,4,5, 6- tetrahydro-7H-pyrazolo [3 , 4- 
20 c ] pyr idin- 7 - one ; 

1- (4-inethoxyphenyl) -6- [4- (2-oxo-l-piperidinyl) phenyl] -3- (2- 
pyridinyl) -1,4,5, 6-tetrahydro-7H-pyrazolo [3 ,4-c] -7- 
one; 

25 

1- (4-methoxyphenyl) -6-14- (2-oxo-l-piperidinyl) 

phenyl] 1,4,5, 6-tetrahydro-7Jir-pyrazolo [3 , 4-c]pyridin-7- 
one; 

30 1- (4-iaetho3Q^henyl) -7-OXO-6- 15- (2-oxo-l-piperidinyl) 2- 
pyridinyl] -4,5,6, 7-tetrahydro-lH-pyrazolo 13 , 4- 
c] pyridine-3 -carboxamide ; 

1- (4-inetho3^henyl) -7-oxo-6- [4- (2-oxo-l(2H) - 
35 pyridinyl) phenyl] -4 , 5 , 6, 7-tetrahydro-lH-pyrazolo [3 , 4- 

c] pyridine-3 -carboxamide ; 
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1- (4-methoxyphenyl) -3- (methylsulfonyl) -6- [4- (2-oxo-l- 

piperidinyl) phenyl] 1, 4, 5 , 6-tetrahydro-7fl--pyrazolo [3,4- 
c] pyridin-V-one ; 

5 

1- (4-iiiethoxyphenyl) -6- (4- (2-oxo-l (2H) -pyridinyl) phenyl] -3- 
(2-pyridinyl) -1,4,5, 6-tetrahydro-7H-Eyrazolo [3 , 4- 
c] pyridin-7-one ; 

10 l-[3-(aminomet]3yl)phenyl]-6-[4-(2-oxo-l- 

piperidinyl) phenyl] -3- ( trif luoromethyl) -1, 4,5,6- 
tetrahydro-7il-pyrazolo [3 , 4-clpyridin-7-one; 

3- [7-OXO-6- [4- (2-oxo-l-piperidinyl) phenyl] -3- 
15 (trif luoromethyl) -4, 5, 6, 7-tetrahydro-lH-pyrazolo[3,4- 

c] pyridin-l-yl ] benzamide ; 

1- (3-chlorophenyl) -7-OXO-6- [4- { 2-oxo-l-piperidinyl) phenyl ] - 
4,5, 6, 7-tetrahydro-lfr-pyrazolo [3 , 4 -c ] pyridine- 3- 
20 carboxamide; 

1- (3-chloropheiiyl) -7-OXO-6- [4- (2-oxo- 

1 (2H) pyridinyl) phenyl] -4, 5, 6, 7-tetrahydro-lHr- 
pyrazolo [3 , 4 -c ] pyridine-3 -carboxamide ; ■ 

25 

1- (3-chlorophenyl) -Jff,W-diniethyl-7-oxo-6- [4- (2-oxo-l- 
piperidinyl ) phenyl] -4,5,6, 7- tetrahydro-lJ?- 
pyrazolo [3 , 4-c] pyridine-3 -carboxamide; 

30 1- (3-chloro-4-f luorophenyl) -7-oxo-6- [4- (2-oxo-l- 
piperidinyl ) phenyl] -4,5,6, 7-tetrahydro-lJir- 
pyrazolo [ 3 , 4-c ] pyridine-3 -carboxamide ; 

1- (4-nethoxyphenyl) -7-OXO-6- [4- (2-oxo-l I2m - 
35 Pyridinyl)phenyl]-4,5,6,7-tetrahydro-lff-pyrazolot3,4- 
c] pyridine-3 -carbonitrile ; 
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1- (3-ainino-lH-indazol-5-yl) -7-oxo-6- [4- (2-oxo-l- 
piperidinyl) phenyl] -4,5,6, 7-tetrahydro-lH- 
pyrazolo [3 , 4-c]pyridine-3-carboxainide; 

5 

1- O-amino-l, 2-benzisoxazol-5"yl) -7-oxo-6- [4- (2-oxo-l- 
piperidinyl) phenyl] -4,5,6, 7- tetrahydro-lH- 
pyrazolo [3 , 4-c]pyridine-3-carboxainide; 

10 1- (2 , 3-dihydro-lH-indol-6-yl) -6- [4- (2-oxo-l (2H) - 

pyr idinyl ) phenyl ] -3 - ( tr i f luor omethyl ) -1 , 4 , 5 , 6 - 
tetrahydro-7iir-pyrazolo [3 , 4-c] pyridin-7-one; 



1- (2 , 3-dihydro-lH-indol-6-yl) -6- [4- (2-oxo-l- 
15 piperidinyl) phenyl] -3- (trif luoromethyl) -1,4,5,6- 

tetrahydro-7if-pyrazolo [3 , 4-c]pyridin-7-one; 

1- (i2, 3-dihydro-lH-isoindol-5-yl) -6- [4- (2-oxo-2H-pyridin-l 
yl) phenyl] -3-trif luoromethyl-1, 4, 5, 6- 
20 tetrahydropyrazolo [3 , 4-c] pyridin-7-one; 

1- (4-methoxyphenyl) -6- [4- (2-oxo-piperidin-l-yl) -phenyl] -3 
(2-pyrrolidin-l-yliaethyl -phenyl) -1, 4, 5, 6- tetrahydro- 
pyrazolo [3 , 4-c]pyridin-7-one; 

25 

ethyl 1- (4-methoxyphenyl) -7-OXO-6- [4- (2-oxo-l (2H) - 

pyridinyl) phenyl] -4,5, 6, 7-tetrahydro-lH-pyrazolo [3 , 4 
c] pyr idine-3 -carboxylate ; 

30 1- (4-iaetho5Qrphenyl) -7-oxo-6- [4- (2-oxo-l (2iir) - 

pyridinyl) phenyl] -4,5,6, 7-tetrahydro-lJir-pyrazolo [3,4 
c] pyr idine-3 -carboxylic acid; 



1- (4-niethoxyphenyl) -J\r,l\r-dimethyl-7-oxo-6- [4- (2-oxo-l {2H) - 

3 5 pyridinyl ) phenyl ] -4 , 5 , 6 , 7 - tetrahydro-lH-pyrazolo [3,4 

c] pyridine-3-carboxainide ; 
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N- ( {1- {4-methoxyphenyl) -7-oxo-6- [4- (2-oxo-l (2H) - 

pyridiiiyl)phenyl ] -4 , 5> 6 /7-tetrahydro-lH-p^a2olo [3 , 4- 
c] pyridin-3 -yl } carbonyl ) me thanesulf onamide ; 

5 

1- (4-hydroxy-phenyl) -7-oxo-6- [4- (2-oxo-piperidia-l-yl) - 

phenyl] -4,5,6, T-tetrahydro-lH-pyrazolo [3 , 4-c] pyridine- 
3-carboxylic acid amide; 

10 1- (4-methoxyphenyl) -6- [4- (2-oxo-l (2H) -pyr idinyl ) phenyl ] -3- 
(llir-tetraa2ol-5-yl) -1-, 4, 5 , 6, -tetrahydro-7H- 
pyrazolo [3 , 4-clpyridin-7-one; 

3-{4- [dimethylamino ) methyl ]-l, 3^oxazol-2-yl}-l- (4- 
15 methoxyphenyl) -6- [4- (2-oxo-l {2H) -pyridinyl) phenyl ] - 

1,4,5,6, -tetrahydro-7ff-pyrazolo [3 , 4-c]pyridin-7-one; 

3-{4- [dimethylamino)methyl]-l,3-oxa2ol-2-yl}-l- (4- 

methoxyphenyl) -6- [4- (2-oxo-l-piperidinyl) phenyl] - 
1,4,5,6, -tetrahydro-7H-i^razolo [3 , 4-c]pyridin-7-one; 



20 



25 



1- (4-methoxyphenyl) -7-oxo-6- [4- (2-oxo-l- 

piperazinyl) phenyl] -4,5,6, 7-tetrahydro-l£r- 
pyrazolo [3 , 4-c]pyridine-3-carboxamide; 

1- (4-methoxyphenyl) -3- (methylsulf onyl) -6- [4- (2-oxo-l- 
piperazinyl ) phenyl ] -1 , 4 , 5 , 6- tetrahydro-7H- 
pyrazolo [3, 4-c]pyridin-7-one,• 
30 1- (4-metho3<y-phenyl) -3- (4-methyl-oxazol-2-yl) -6- [4- (2-oxo- 
piperidin-l-yl ) -phenyl] -1,4,5, 6-tetral^ydro- 
pyrazolo [3 , 4-c] pyridin-7-one; 

1- (4-methoxy-phenyl ) -3 - ( 4-methyl-oxazol-2-yl ) -6- [4- (2-oxo- 
35 2H-pyridin-l-yl ) -phenyl ] -1 , 4 , 5 , 6- tetrahydro- 

pyrazolo [3 , 4-c] pyridin-7-one; 
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3-acetyl-l- (4-methoxy-phenyl) -6- [4- (2-oxo-2H-pyridin-l-yl) 
phenyl] -1, 4, 5, 6-tetrahydro-pyrazolo [3 , 4--c]pyridin-7- 
one; 

5 

3- (4, 5-clihydro-lH-imidazol-2-yl) -1- (4-metho3V-phenyl) -6- [4 
(2-oxo-2H-pyridln-l-yl) -phenyl] -1, 4, 5, 6-tetrahydro- 
pyr az o 1 o [ 3 , 4 - c ] pyr idin- 7 - one ; 

10 1- (4-methoxy-phenyl) -3- (l-methyl-4, 5-dihydro-lH-imidazol-2 
yl) -6- [4- (2-oxo-:piperidin-l^yl) -phenyl] -1,4,5,6- 
tetrahydro-pyrazolo [3 , 4-c]pyridin-7-one; 

1- {4-methoxy-phenyl) -3- (l-methyl-lH-imidazol-2-yl) -6- [4- (2 
15 oxo-piperidin-l-yl) -phenyl] -1,4,5, 6-tetrahydro- 

pyrazolo[3 , 4-c]pyridin-7-one; 

1- (4-methoxy-phenyl) -3-methyl-6- [4- {2-oxo-piperidin-l-yl) - 

phenyl] -1, 4, 5, 6- tetrahydro-pyrazolo [3 , 4-c3pyridin-7- 
20 one; 

3-hydroxymethyl-l- (4-methoxy-phenyl) -6- [4- (2-oxo-2H- 

pyridin-l-yl) -phenyl] -1,4,5, 6- tetrahydro-pyrazolo [3 , 4 
c] pyridin-7-one ; 

25 

3- (l-hydroxy-l-methyl~ethyl) -1- (4-methoxy-phenyl) -6- [4- (2- 
oxo-piperidin-l-yl) -phenyl] -1,4,5,6- 
tetrahydropyrazolo [3 , 4-c] pyridin-7-one; 

30 3- (1-hydroxy-l-methyl-ethyl) -1- (4-methoxy-phenyl) -6- [4- (2- 
oxo-2H-pyridin-l-yl) -phenyl] -1, 4, 5, 6- tetrahydro- 
pyrazolo [3 , 4-c]pyridin-7-one; 

2- dimethylamino-JW^{l- (4-methoxyphenyl) -7-oxo-6- [4- (2- 
35 oxopiperidin-l-yl) phenyl] -4,5,6, 7-tetrahydro-lH- 

pyrazolo [3 , 4-clpyridin-3-ylmethyl}-JV-methylacetamide; 
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2-dimethylamino-W-{l- (4-methoxyphenyl) -7-oxo-6- [4- (2-oxo- 
2Jir-p!yri<Un-l-yl) -phenyl] -4, 5 , 6 , 7-tetrahydro-lH- 
jy/razolo [3 , 4-c]pyridin-3-ylmethyl}acetainide; 

5 

N-{1- (4-inetho3{yphenyl) -7-OXO-6- [4- (2-oxopiperidin-l- 
yl ) phenyl ] -4 , 5 , 6 , 7-tetrahydro-lH-pyrazolo [3,4- 
c] pyridin-3 -ylmethyl ) -2 -pyridin-2-yl-acetainide ; 

10 {1- (4-niethoxypheiiyl ) -7-oxo-6- [4- (2-oxopiperidin-l- 
yl ) phenyl 1-4,5,6, 7-tetrahydro-lH-pyrazolo [3,4- 
c] pyridin-3 -ylmethyl} -2- {l-oxypyridin-2-yl) acetaitiide; 

6- [4- (1, l-dioxo-116-isothiazolidin-2-yl) -phenyl] -1- (4- 
15 methoxy-phenyl) -7-oxo-4 ,5,6, 7- tetrahydro-lH- 

Eyrazolo[3,4-c]pyridine-3-carboxylic acid amide; 

N-hydroxy-3- {7-oxo-6- [4- (2-oxo-2H-Eyridin-l-yl) -phenyl] -3- 
trif luoromethyl-4 ,5,6, 7-tetrahydro-pyrazolo [3,4- 
20 c]pyridin-l-yl}-benzamidine; 

N-met±ioxy-3- {7-oxo-6- [4- (2-oxo-2H-Ryridin-l-yl) -phenyl] -3- 
trif luoromethyl-4, 5,6, 7-tetrahydro-pyrazolo [3 , 4- 
c ] i^ridin-l -yl } -benzamidine ; 

25 

1- (3-cyano-4-f luorophenyl-7-oxo-6- [4- (2-oxo-l- 

piperidinyl ) phenyl ] -4 , 5 , 6 , 7- tetral^rdro-lir- 
pyrazolo [3 , 4-c]pyridine-3-carboxamide; 

30 1- (3-aminomethyl-4-fluoro-phenyl) -7-oxo-6- [4- (2-oxo- 
piperidin-l-yl ) -phenyl] -4,5,6, 7-tetrahydro-lH- 
Eyrazolo[3,4-c]pyridine-3-carboxylic aCid amide; 

2- {7-oxo-6- [4- (2-oxo-piperidin-l-yl) -phenyl] -3- 

3 5 trif luoromethyl-4 ,5,6, 7-tetrahydro-pyra2olo [3 , 4- 

c ] pyridin-l-yl } -benzenesulf onaroide ; 
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2- {7-oxo-6- [4- (2-oxo-2H-pyridin-l-yl) -phenyl] -3- 

trif luoromethyl-4 ,5,6, 7-tetrahydro-pyrazolo [3,4- 
c ] pyridin-l-yl } -benzenesulf onamide ; 

5 

N-acetyl-2-{7-oxo-6- [4- (2-oxo-2H-pyridin-l-yl) -phenyl] -3- 
trif luoroinethyl-4 ,5,6, 7-tetrahydro'-pyrazolo [3 , 4- 
c] pyridin-l-yl) -benzenesulf onamide; 

10 1- (3-chloro-phenyl) -3-methanesulf onyl-6- [4-.(2-oxo- 
piperidin-l-yl ) -phenyl ] - 1 , 4 , 5 , 6- tetrahydro- 
pyrazolo[3, 4-c]pyridin-7-one; 
l- (3-chloro-phenyl) -3-inethanesulf onyl-6- [4- (2-oxo-2H- 

15 pyridin-l-yl) -phenyl] -1,4, 5, 6-tetrahydro-pyrazolo[3 , 4- 

c 1 pyr idin-7 - one ; 

1- (3-chloro-phenyl) -3- (l-hydro^qr-l-niethyl-ethyl) -6- [4- (2- 
oxo-piperidin-l-yl) -phenyl] -1,4,5, 6-tetraliydro- 
20 pyra2olo[3,4-c]pyridin-7-one; and, 

3- {7-oxo-6- [4- (2-oxo-2H-pyridin-l-yl) -phenyl] -3- 

trif luoromethyl-4 ,5,6, 7-tetraliydro-Ryrazolo [3,4- 
c 1 pyridin-l-yl } -benzamide ; 

25 

or. a pliarmaceutically acceptable salt form thereof. 



19] In another preferred embodiment, the present invention 
30 provides a novel compound, wherein the compound is of 
Formula Ilia, Illb, or IIIc: 

I: 



n K K 
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Ilia iiib lUc 

or a stereoisomer or pharmaceutically acceptable salt 
thereof , wherein; 

5 ring M, including Mi, M2, and, if present, M3, is phenyl or 
a 3-10 membered carbocyclic or 4-10 meinbered 
heterocyclic ring consisting of: carbon atoms and 1-4 
heteroatoms selected from 0, S(0)p, N, and NZ^; 

10 ring M is substituted with 0-3 R^a and 0-2 carbonyl groups, 
and there are 0-3 ring double bonds; 

one of P4 and M4 is -Z-A-B and the other -Gi-G; 
15 G is a group of Formula Ila or lib: 




20 



Ila lib 

ring D, including the two atoms of Ring E to which it is 
attached, is a 5-5 membered ring consisting of: 
carbon atoms and 0-2 heteroatoms selected from the 
group consisting of N, 0, and S(0)p; 

ring D is substituted with 0-2 R and there are 0-3 ring 
25 double bonds; 

E is selected from phenyl, pyridyl, pyrimidyl, pyrazinyl, 
and pyridazinyl, and is substituted with 1-2 R; 

30 alternatively, ring D is absent, and ring E is selected 

from phenyl, pyridyl, pyrimidyl, and thienyl, and ring 
E is substituted with 1-2 R; 
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alternatively, ring D is absent, ring E is selected from 
phenyl, pyridyl, and thienyl, and ring E is 
substituted with 1 R and substituted with a 5 znexnbered 
heterocycle consisting of: carbon atoms and 1-4 
5 heteroatoms selected from the group consisting of N, 

0, and S(0)p, wherein the 5 member ed heterocycle is 
substituted with 0-1 carbonyl and 1-2 R and there are 
0-3 ring double bonds; 

10 R is selected from H, Ci«4 alkyl, F, Cl, OH, OCH3, OCH2CH3, 
OCH(CH3)2/ CN, C(=NH)NH2' C{=NH)NHOH, C ( =NH) NHOCH3 , 
NH2, NH(Ci.3 all?yl), N(Ci-3 al]cyl)2. C(=NH)NH2, CH2NH2, 

CH2NH(Ci.3 alkyl), CH2N{Ci.3 alkyl)2/ {CR8r9) tNR^RS, 
CCONR^rS, CH2C(0)NR7r8, S (OpNR^RS, CH2S (O) pNR^RS , 
15 S02R^, and OCF3; 

alternatively, when 2 R groups are attached to adjacent 
atoms, they combine to form methylenedioscy or 
e thy 1 enedi oxy ; 

20 

A is selected from: 

C5-10 carbocycle substituted with 0-2 R^, and 

5-10 membered heterocycle consisting of: carbon atoms 

and 1-4 heteroatoms selected from, the group consisting of 
25 N, O, and S(0)p and substituted with 0-2 R^; 

provided that A is other than a dihydro-benzopyran; 



B is — ^ ; provided that Z and B are attached to 
different atoms on A and that the A-X-N moiety forms 
30 other than a N-N-N group; 
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provided that B is other than triazolone, guinolone, or 

isoquinolone, wherein the triazolone, quinolone, and 
isoquinolone groups are substituted or unsubstituted; 

5 Qi is selected from C=0 and SO2; 

ring Q is a 4-7 menibered monocyclic or tricyclic ring 

consisting of, in addition to the N-Q^ group shown, 

carbon atoms and 0-2 heteroatoms selected from NR^^, 0, 
10 S, S(0), and 8(0)2, wherein: 

0-2 double bonds are present within the ring and 
the ring is substituted with 0-2 R^^. 

alternatively, ring Q is a 4-7 membered ring to which 
15 another ring is fused, wherein: 

the 4-7 membered ring consists of, in addition to 
the shown amide group, carbon atoms and 0-2 
heteroatoms selected from NR^c^ q, S, S{0), and 8(0)2 
and 0-1 doxible bonds are present within the ring; 
20 the fusion ring is phenyl or a 5-6 meihbered 

heteroaromatic consisting of carbon atoms and 1-2 
heteroatoms selected from NR^c^ q, and S; 

ring Q, which includes the 4-7 membered ring and 
the fusion ring, is substituted with 0-3 R^a, 

25 

X is absent or is selected from - (CR2R2a)^^^.^ -c{0)-, 
-C(0)CR2R2a., -CR2R2ac (Q) , -8(0)2", -S (0) 2CR2R2a., 
-CR2R2as(0)2-, -NR2s(0)2"/ -NR2CR2R2a.^ and -OCR2R2a_; 

30 Z is selected from a bond, CH2, CH2CH2, CH2O, OCH2, C(0), 
NH, CH2NH, NHCH2, CH2C(0), C(0)CH2, C(0)NH, NHC(O), 
NHC(0)NH, NHC(0)CH2C(0)NH, C(0)NHS(0)2/ S(0)2/ 
CH2S(0)2, S(0)2(CH2), SO2NH, and NHSO2, provided that Z 
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does not form a N-S, NCH2N, NCH2O, or NCH2S bond with 
either group to which it is attached; 

z2 is selected from H, Ci^4 alkyl, phenyl, benzyl, C(0)r2^, 
5 S(0)R3f, and S(0)2R^^; 

Rla is selected from H, -(CH2)r-R^^/ - (CH(CH3) )r-R^^. 
-(C(CH3)2)r-R^^. NHC3l2R^°/ 0C3i2R^^/ SCH2R^«=, 
NH(CH2)2(CH2)tR^*^/ and 0(CH2) 2 (CH2) tR^^* provided that 
10 R^^ forms other than an N-halo, N-S, or N-CN bond; 

alternatively, when two R^^ groups are attached to adjacent 
atoms, together with the atoms to which they are 
attached they form a 5-7 membered ring consisting of: 
15 carbon atoms and 0-2 heteroatc^ius selected from the 

group consisting of N, 0, and S(0)p, this ring being 
substituted with 0-2 R^*' and 0-3 ring doxable bonds; 

R^^ is selected from H, CH3, CH2CH3, CH2CH2CH3, CH(CH3)2# F, 
20 CI, Br, I, -CN, -CHO, CF3, 0R2, NR2R2a^ C(0)R2h, C02R2^, 

0C{0)r2, C02R2a, S{0)pR2, NR2 ( CH2 ) rOR2 , NR2c(0)R2h, 
NR2c(0)3SIHR2, NR2c(0)2R2^, OC(0)NR2R2a^ C(0)NR2R2a, 
C(0)]SIR2{CH2)rOR2, S02NR2R2a, 1SIR2s02R2, 
C5-6 carbocycle substituted with 0-2 R^^, and 5-6 
25 membered heterocycle consisting of carbon atoms and 

from 1-4 heteroatoms selected from the group 
consisting of N, O, and S(0)p, and substituted with 

0-2 R^, provided that R^^ forms other than an O-O, 
N-halo, N-S, or N-CN bond; 



30 



Rlc is selected from H, CH(CH20R2)2, C(0)r2c, c(0)NR2R2a^ 
S(0)r2, S(0)2R2, and S02NR2R2a; 
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r2, at each occurrence, is selected from CP3, CH3, 

CH2CH3, CH2CH2CH3, CH{CH3)2/ CH2CH2CH2CH3 , CH2CH(CH3)2, 
CH(CH3)CH2CH3, €(^3)3, benzyl, C5-6 carbocycle 
substituted with 0-2 R^^, a C5-6 carbocyclic-CH2-group 
5 substituted with 0-2 R^^, and 5-6 membered heterocycle 

consisting of: carbon atoms and 1-4 heteroatoms 
selected from the group consisting of N, 0, and S(0)p, 
and substituted with 0-2 R^^; 



10 R2a, at each occurrence, is selected from H, CF3, CH3, 

CH2CH3, CH2CH2CH3, CH(CH3)2, CH2CH2CH2CH3, CH2CH(CH3)2, 
CH(CH3)CH2CH3, 0(^3)3, benzyl, C5-6 carbocycle 

sxibstituted with 0-2 R^^, and 5-6 membered heterocycle 
consisting of: carbon atoms and 1-4 heteroatoms 
15 selected from the group consisting of N, 0, and S(0)p, 

and substituted with 0-2 R^^; 

alternatively, r2 and R^^, together with the atom to which 
they are attached, combine to form a 5 or 6 membered 
20 saturated, partially saturated or xinsaturated ring 

substituted with 0-2 R^^ and consisting of: 0-1 
additional heteroatoms selected from the group 
consisting of N, O, and S(0)p; 

25 R^^, at each occurrence, is selected from CF3, C1-4 alkoxy, 
CH3, CH2CH3, CH2CH2CH3, CH(CH3)2/ CH2CH2CH2CH3, 
CH2CH(CH3)2, CH(CH3) CH2CH3, C(CH3)3, benzyl, C5-6 
carbocycle siabstituted with 0-2 R^^, and 5-6 menibered 
heterocycle consisting of: carbon atoms and 1-4 

30 heteroatoms selected from the group consisting of N, 

0, and S(0)p, and sidDstituted with 0-2 R^^; 
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r2c, at each occurrence, is selected from CP3, OH, C1-4 

alkoxy, CH3, CH2CH3, CH2CH2CH3, CH(CH3)2/ CH2CH2CH2CH3 , 
CH2CH(CH3)2, CH (CH3 ) CH2CH3 , €(013)3, benzyl, 
C5-6 carbocycle siibstituted with 0-2 R^^, and 
5 5-6 membered heterocycle containing from 1-4 

heteroatoms selected from the group consisting of N, 
0, and S(0)p, and stibstituted with 0-2 R^^; 

r3, at each occurrence, is selected from H, CH3, CH2CH3, 
10 CH2CH2CH3, CH (033)2/ benzyl, and phenyl; 

R3a, at each occxirrence, is selected from H, CH3, CH2CH3, 
CH2CH2CH3, CH(CH3)2# benzyl, and phenyl; 



15 alternatively, R^ and B?^, together with the nitrogen atom 
to which they are attached, combine to form a 5 or 6 
membered saturated, partially unsaturated, or 
unsaturated ring consisting of: carbon atoms and the 
nitrogen atom to which r3 and R^^ are attached; 

20 

r3^, at each occurrence, is selected from CH3, CH2CH3, 
CH2CH2CH3, CH{CH3)2r benzyl, and phenyl; 



R^^, at each occurrence, is selected from H, CH3, CH2CH3, 
25 CH2CH2CH3, CH(CH3)2/ CH2-phenyl, CH2CH2 -phenyl, and 

C(=0)R3C; 

r4, at each occurrence, is selected from H, =0, OR^, CH2OR2, 
(CH2)20R2, F, CI, Br, I, Ci-4 alkyl, -CN, NO2, NR2R2a, 
30 CH2NR2R2a, (CH2) 2NR2R2a^ C(0)R2c, NR2C(0)R21', C(0)NR2R2a, 

S02NR2R2a^ S(0)pR5a, CF3, CF2CP3, 5-6 membered 
carbocycle substituted with 0-1 R^, and a 5-6 membered 
heterocycle consisting of: carbon atoms and 1-4 
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heteroatoms selected from the groxxp consisting of N, 
0, and S(0)p, and substituted with 0-1 r5; 

R*^, at each occurrence, is selected from H, =0, CH2OR2, 
5 0R2, CH2F, F, CH2Br, Br, CH2CI, Cl, C1-4 alfcyl, CH2-CN, 

-CN, CH2NO2, NO2, CH2NR2R2a, NR2R2a, CH2-C(0)r2c, 
C(0)R2c, NR2C(0)R2b, (CH2) rC (0)NR2R2a, NR2c (0)NR2R2a, 
(CH2)rS02NR2R2a, NR2S02NR2R2a , NR2SO2-C1.4 allQrl, 
NR2s02R5, (CH2)rS(0)pR5a, CH2CF3, CP3, CH2-5-6 menibered 

10 carbocycle substituted with 0-1 R^, 5-6 membered 

carbocycle substituted with 0-1 R^, and 
a CH2-5-6 membered heterocycle consisting of: carbon 
atoms and 1-4 heteroatoms selected from the group 
consisting of N, O, and S(0}p, and substituted with 0- 

15 1 R^, and 5-6 membered heterocycle consisting of: 

carbon atoms and 1-4 heteroatoms selected from the 
group consisting of N, O, and S(0)p, and substituted 
with 0-1 r5; 



20 R^b, at each occurrence, is selected from H, =0, OR^, 
CH2OR3, F, Cl, CH3, CH2CH3, CH2CH2CH3, CH(CH3)2, 
CH2CH2CH2CH3, CH2CH(CH3)2, CH(CH3)CH2CH3, €(013)3, -CN, 
NO2, NR3R3a, CH2NR3R3a, C(0)r3, CH2-C(0)r3, C(0)0R3c, 
CH2C(O)0R3c, NR3C(0)R3a, CH2NR3C (0)R3a, C{0)m?R^^, 

25 CH2C{0)NR3R3a, NR3c(0)NR3R3a, CH2NR3c {0)NR3R3a, 

C(=NR3)NR3R3a, CH2C(=NR3)NR3R3a, NR3c (=NR3)NR3R3a, 
CH2NR3c(=NR3)NR3R3a, S02NR3R3a, CH2S02NR3R3a, 
NR3S02NR3R3a, CH2NR3S02NR3R3a, Nr3s02-Ci-4 allcyl, 
CH2Nr3s02-Ci_4 allcyl, NR3SO2CF3, CH2NR3SO2CF3, 

30 NR3s02 -phenyl, CH2NR3s02 -phenyl, S(0)pCF3, CH2S{0)pCF3, 

S(0)p-Ci_4 alkyl, CH2S(0)p-Ci-4 alkyl, S (O)p-phenyl, 
CH2S(0)p-phenyl, CF3, and CH2-CF3; 
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R^c, at each occurrence, is selected from H, CH3, CH2CH3, 
CH2CH2CH3, CH(CH3)2, CH2CH2CH2CH3, CH2CH(CH3)2, 
CH(CH3)CH2CH3, €{^3)3, CH2OR2, CH2F, CHaBr, CH2CI, 
CH2CN, CH2NO2, CH2NR2R2a, c(0)r2c, CH2C(0)r2c, 
5 CH2NR2c(0)R2b, C(0)NR2R2a, CH2C (0)NR2R2a, 

CH2NR2c(0)NR2R2a, S02NR2R2a, CH2S02NR2R2a, 
Cai2NR2S02NR2R2a, CH2NR2SO2-C1-4 alkyl, 
C(0)NHS02-Ci-4 alkyl, CH2C (0)NHS02-Ci-4 alkyl, 
CH2NR2s02R5, S(0)pRSa, CH2S{0)pR5a, CF3, CH2CF3, 

10 5-6 membered carbocycle stibstituted with 0-1 R^, 

CH25-6 membered carbocycle substituted with 0-1 r5, 5-6 
membered heterocycle consisting of: carbon atoms and 
1-4 heteroatoms selected from the group consisting of 
N, O, and S(0)p, and substituted with 0-1 r5, and a 

15 CH25-6 membered heterocycle consisting of: carbon 

atoms and 1-4 heteroatoms selected from the group 
consisting of N, 0, and S(0)p, and substituted with 
0-1 r5; 

20 r5, at each occurrence, is selected from H, =0, CH3, CH2CH3, 
CH2CH2CH3, CH(CH3)2, CH2CH2CH2CH3, CH2CH{CH3)2, 
CH(CH3)CH2CH3, €(^3)3, 0R3, CH20R3, P, CI, -CN, NO2, 
NR3R3a, CH2NR3R3a, C(0)R3, CH2C(0)R3, C(0)0R3c, 
CH2C(0)OR3c, NR3c(0)R3a, C(0)NR3R3a, NR3c (0)NR3R3a, 

25 CH{=N0R3d), C (=NR3)NR3R3a, NR3c (=NR3)NR3R3a, S02NR3R3a, 

NR3S02NR3R3a, nr3S02-Ci-4 alkyl, NR3SO2CP3, 
NR3S02-phenyl, S{0)pCP3, S(0)p-Ci_4 alkyl, 
S(0)p-phenyl, CP3, phenyl substituted with 0-2 r6, 
naphthyl substituted with 0-2 R^, and benzyl 

30 substituted with 0-2 r6; and. 
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R^, at each occurrence, is selected from H, OH, OR^, F, Cl, 
CH3, CH2CH3, CH2CH2CH3, CH(CH3)2/ CH2CH2CH2CH3, 
CH2CH(CH3)2/ CH (CH3 ) CH2CH3 , 0(^3)3, -CN, NO2, NR2R2a^ 
CH2NR2R2a, C{0)R^^, CH2C{0)R215, NR^CCOR^b, 
5 NR2c(0)NR2R2a, C(=NH)NH2/ NHC(=NH)NH2/ S02NR2R2a, 

NR2S02NR2R2a, and NR2S02Ci_4 alkyl. 



[10] In another preferred embodiment, the present invention 
10 provides a novel coinpoimd, wherein: 

ring M, including Mi, M2, and, if present, M3, is selected 
from phenyl, pyrrole, furan, thiophene, pyrazole, 
imidazole, isoxazole, oxazole, isothiazole, thiazole, 

15 1,2,3-triazole, 1, 2, 4-triazole, 1, 3, 4-triazole, 1,2,3- 

oxadiazole, 1,2,4-oxadiazole, 1, 3 , 4-oxadiazole, 1,2,3- 
thiadiazole, 1, 2, 4-thiadiazole, 1,3,4-thiadiazole, 
1,2,3,4-tetrazole, 1,2,3,5-tetrazole, pyran, 
thiopyran , thiopyreui=l , 1-di oxide , pyridine , 

20 pyrimidine, pyridazine, pyrazine, 1,2,3-triazine, 

1, 2, 4-triazine, 1,2,3, 4-tetrazine, dihydro-pyrrole, 
dihydro-furan, dihydro- thiophene, dihydro-pyrazole, 
dihydro - iraidaz ole , dihydro - is oxazo le , dihydro- oxazo le , 
dihydro-isothiazole , dihydro- thiazole , dihydro- 1,2,3- 

25 triazole, dihydro- 1, 2, 4-triazole, dihydro-1, 3 , 4- 

triazole, dihydro-1, 2, 3 -oxadiazole, dihydro-1, 2 , 4- 
oxadiazole, dihydro-1 , 3 , 4-oxadiazole, dihydro-1 ,2,3- 
thiadiazole, dihydro-1 , 2 , 4-thiadiazole, dihydro-1, 3 , 4- 
thiadiazole, dihydro-1 ,2,3, 4-tetrazole, dihydro- 

30 1,2,3,5-tetrazole, dihydro -pyran, dihydro- thiopyran, 

dihydro- thiopyran=l, 1-dioxide, dihydro -pyridine, 
dihydro -pyrimidine , dihydro -pyridazine , dihydro- 
pyrazine, dihydro-1, 2, 3- triazine, dihydro-1 ,2,4- 
triazine, dihydro-1, 2 , 3 , 4-tetrazine, cyclopentene, 

35 cyclopentane, cyclohexene, cyclohexane, tetrahydro- 
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pyrrole , tetrahydro-f uran , tetrahydro- thiophene , 
tetrahydro- thiophene-1 , 1-dioxide , tetrahydro-pyrazole , 
tetrahydro- imidazole, tetrahydro-isoxazole, 
tetrahydro-oxazole, tetrahydro-isothiazole, 
5 tetrahydro-thiazole, tetrahydro-1, 2, 3-triazole, 

tetrahydro-1,2, 4-triazole, tetrahydro-l,3,4-triazole, 
tetrahydro-1 , 2 , 3-oxadiazole, tetrahydro--! ,2,4- 
oxadiazole , tetrahydro-1 , 3 , 4-oxadiazole , tetrahydro- 
1,2, 3-thiadiazole, tetrahydro-1, 2 , 4-thiadiazole, 

10 tetrahydro-1 , 3 , 4-thiadiazole, tetrahydro-1 ,2,3,4- 

tetrazole, tetrahydro-1 , 2,3, 5-tetrazole, tetrahydro- 
pyran, tetrahydro-thiopyran, tetrahydro-thiopyran-1, 1- 
dioxide , tetrahydro-pyridine , tetrahydro-pyrimidine , 
te trahydr o -pyr idaz ine , te trahydro -pyraz ine , 

15 tetrahydro-1 , 2 , 3-triazine, tetrahydro-1 , 2 , 4-triazine, 

and tetrahydro-1 , 2, 3 , 4-tetrazine; 

ring M is siibstituted with 0-3 R^^ and 0-1 carbonyl group; 



20 G is selected from the group: 
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Gi is absent or is selected from (CR^R^a)^^^, 
(CR3R3a ) ( 0 ) { CR3R3a ) ( CR3R3a ) ( CR^RS^ ) 
5 (CR3R3a) uNR3t> (CR3R3a) {CR3R3a) (O) NR^^ (CR^RS^)^, 

(CR3R3a)^NR3bc(0) (CR^R^a)^, 

(CR3R3a)^NR3bc{0) (CR3R3a)^c (0)NR3^(CR3R3a)^, 
(CR3R3a)^S(CR3R3a)^, (CR3R3a)^S(0) (CRSrS^)^, 
(CR3R3a)^S(0)2(CR3R3a)^^ (CR3R3a)^S (0)NR31^(CR3R3a)^, 
10 (CR3R3a)^NR3bs(0)2(CR3R3a)^^ (CR3R3a) (0) 2NR3b{CR3R3a)^^ 

and {CR3R3a)^c(0)NR3bs(0)2(CR3R3a)^, wherein u + w total 
0, 1, or 2, provided that Gi does not form a N-S, 
NCH2N, NCH2O, or NCH2S bond with either group to which 
it is attached; 

15 

A is selected from one of the following carbocyclic and 

heterocyclic groups which are substituted with 0-2 R^; 

phenyl, piper idinyl, piperazinyl, pyridyl, 
pyrimidyl, furanyl, morpholinyl, thienyl, pyrrolyl, 
20 ' pyrrolidinyl, oxazolyl, isoxazolyl, thiazolyl, 

isothiazolyl, pyrazolyl, imidazolyl, 
1,2,3 -oxadiazolyl , 1,2, 4-oxadiazolyl , 
1,2, 5-oxadiazolyl , 1,3, 4-oxadiazolyl , 

1.2. 3 - thiadiazolyl , 1,2, 4- thiadiazolyl , 
25 1,2, 5- thiadiazolyl , 1,3, 4-thiadiazolyl , 

1,2, 3-triazolyl, 1,2, 4-triazolyl, 1, 2, 5-triazolyl, 

1.3. 4- triazolyl , benzof uranyl , benzothiof uranyl , 
indolinyl, indolyl, benzimidazolyl, benzoxazolyl. 
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benz thiazolyl , indazolyl , benzisoxazolyl , 
benzlsothiazolyl, and isolndazolyl; 




Q 

B is — ^ ; provided that Z and B are attached to 
5 different atoms on A; 



provided that B is other than triazolone, quinolone, or 

isoguinolone, wherein the triazolone, quinolone, and 
isoguinolone groups are substituted or unsubstituted; 

10 

is selected from C=0 and SO2; 

ring Q is a 5-7 menibered ring consisting of, in addition to 
the N-Qi group shown, carbon atoms and 0-2 heteroatoms 

15 selected from NR^^, 0, S, S{0), and 8(0)2/ wherein: 

0-2 double bonds are present within the ring and 
the ring is substituted with 0-2 R^®; 

alternatively, ring Q is a 5-7 membered ring to which 
20 another ring is fused, wherein: 

the 5-7 membered ring consists of, in addition to 
the shown amide group, carbon atoms and 0-2 
heteroatoms selected from NR^^, 0, S, S(0), and 8(0)2 
and 0-1 double bonds are present within the ring; 
25 the fusion ring is phenyl or a 5-6 membered 

heteroaromatic consisting of carbon atoms and 1-2 
heteroatoms selected from NR^^, O, and S; 

ring Q, which includes the 5-7 membered ring and 
the fusion ring, is substituted with 0-3 R^^; 

30 

Rla is selected from H, r1^, CH(CH3)r1^, C(CH3)2R^, CH2R^, 
and CH2CH2R^, provided that Rla foaims other than an N- 
halo, N-S, or N-cai bond; 
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alternatively, when two R^^ groups are attached to adjacent 
atoms, together with the atoms to which they are 
attached they form a 5-6 membered ring consisting of: 
5 carbon atoms and 0-2 heteroatoms selected from the 

group consisting of N, O, and S(0)p, this ring being 
svibstituted with 0-2 R^^ and 0-3 ring double bonds; 

Rlh is selected from H, CH3, CH2CH3, F, Cl, Br, -CN, -CHO, 
10 CF3, 0R2, NR2R2a, c(0)R2b, COzR^^ , 0C(0)r2, C02R^^, 

S(0)pR2, NR2(CH2)rOR2, NR2c(0)R2h, C(0)NR2R2a^ S02NR2R2a^ 
NR2s02R2, phenyl substituted with 0-2 R^^, and 5-6 
membered aromatic heterocycle consisting of carbon 
atoms and from 1-4 heteroatoms selected from the group 
15 consisting of N, O, euid S{0)p, and substituted with 

0-2 R^^, provided that R^ forms other than an 0-0, N- 
halo, N-S, or N-CN bond; 

r2, at each occurrence, is selected from H, CF3, CH3, 
20 CH2CH3, CH2CH2CH3, CH(CH3)2/ phenyl substituted with 

0-2 R^^, a benzyl substituted with 0-2 R^^^, and 5-6 
membered aromatic heterocycle consisting of: carbon 
atoms and 1-4 heteroatoms selected from the group 
consisting of N, O, and S(0)p, and siibstituted with 

25 0-2 R^j 

R2a^ at each occurrence, is selected from H, CF3, CH3, 

CH2CH3, CH2CH2C3H3. CH(CH3)2/ benzyl, phenyl substituted 
with 0-2 R^^, and 5-6 membered aromatic heterocycle 
30 consisting of: carbon atoms and 1-4 heteroatoms 

selected from the group consisting of N, 0, and S(0)p, 
and substituted with 0-2 R^^; 
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alternatively, r2 and R^a^ together with the atom to which 
they are attached, combine to form a 5 or 6 membered 
saturated, partially saturated or unsaturated ring 
substituted with 0-2 R^h and consisting of: 0-1 
5 additional heteroatoms selected from the group 

consisting of N, 0, and S(0)p; 



R2h, at each occurrence, is selected from CF3, C1-4 alkoxy, 
CH3, CH2CH3, CH2CH2CH3, CH(CH3) 2/ benzyl, phenyl 

10 substituted with 0-2 R^^, and 5-6 membered aromatic 

heterocycle consisting of: carbon atoms and 1-4 
heteroatoms selected from the group consisting of N, 
0, and S(0)p, and substituted with 0-2 R^^; 

15 r2c^ at each occurrence, is selected from CF3, OH, OCH3, 

OCH2CH3, CX:H2CH2CH3, 0CH(CH3)2, CH3, CH2CH3, CH2CH2CH3, 
CH( 013)2/ benzyl, phenyl substituted with 0-2 R^^, and 
5-6 membered aromatic heterocycle containing from 1-4 
heteroatoms selected from the group consisting of N, 

20 0, and S(0)p, and substituted with 0-2 R^*'; 

r4, at each occurrence, is selected from H, CHgOR^, 

{CH2)20R2, 0R2, F, Cl, Br, I, CH3, CH2CH3, CH2CH2CH3, 
CH(CH3)2/ CH2CH2CH2CH3 , CH2CH(CH3)2> CH (CH3) CH2CH3 , 
25 C(CH3)3, -CN, NO2/ NR2R2a, CH2NR2R2a^ (CH2) 2NR2R2a, 

C(0)R2c, NR2c(0)R2b, C(0)NR2R2a, S02NR2R2a^ CF3, and 
CF2CF3 ; 



R^a^ at each occurrence, is selected from H, =0, CH2OR2, 
30 0R2, F, Br, Cl, CH3, CH2CH3, CH2CH2CH3, CH(CH3)2, 

CH2CH2CH2CH3 , CH2CH(CH3)2. CH(CH3)CH2CH3, 0(^3)3, -CN, 
NO2, CH2NR2R2a^ 3SJR2R2a, C(0)r2c, NR2C(0)R2h, C(0)NR2R2a^ 
NR2c(0)NR2R2a^ S02NR2R2a, and -CF3; 
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R^, at each occurrence, is selected from H, =0, OR^, 

CH2OR3, P, CI, CH3, CH2CH3, CH2CH2CH3, CH(CH3)2, -CN, 
NO2, NR3R3a, CH2NR3R3a, C(0)r3, CH2-C(0)r3, C(0)OR3c, 
5 CH2-C(0)OR3c, NR3C(0)R3a, CH2NR3c (0) R3a, C(0)NR3R3a, CH2- 

C(0)NR3R3a, S02NR3R3a, CH2S02NR3R3a, 

NR3S02-Ci-4 alkyl, CH2NR3SO2-C1-4 alkyl, NR3s02 -phenyl, 
CH2NR3S02-phenyl, S(0)pCP3, cai2S (OpCFs, 
S(0)p-Ci-4 alkyl, CH2S(0)p-Ci_4 alkyl, S (O)p-phenyl, 
10 CH2S(0)p-phenyl, and CP3; 

R*c, at each' occurrence, is selected from H, CH3, CH:2CH3, 

CH2CH2CH3, CH(CH3)2, CH2CH2CH2CH3, CH2CH(CH3)2, 

CH(CH3)CH2CH3, 0(013)3, CH2OR2, CH2F, CH2Br, CH2CI, 

15 CH2CN, CH2»02, CH2NR2R2a, C(0)R2c, CH2C(0)R2c, 

CH2NR2c(0)R2b, C(0)NR2R2a, CH2C (0)NR2R2a, S02NR2R2a, 

CH2S02NR2R2a, S(0)pR5a, CH2S(0)pR5a, CP3, phenyl 

substituted with 0-1 R^, and benzyl svibstituted with 
0-1 R5; 

20 

r5, at each occurrence, is selected from H, =0, CH3, CH2CH3, 
CH2CH2GH3, CH(CH3)2, 0R3, CH20R3, F, CI, -CN, NO2, 
NR3R3a, CH2NR3R3a, C(0)R3, CH2C(0)r3, C(0)0R3c, 
CH2C(0)6r3c, NR3c(0)R3a, C(0)NR3R3a, S02NR3R3a, 
25 NR3s02-Ci-4 alkyl, IIR3SO2CP3, NR3s02 -phenyl, S(0)pCF3, 

S(0)p-Ci_4 all^l, S(0)p-phenyl, CP3, phenyl substituted 
with 0-2 rS, naphthyl substituted with 0-2 R^, and 
benzyl substituted with 0-2 R^; and, 

30 r6, at each occurrence, is selected from H, OH, 0r2, p, Cl, 
CH3, CH2CH3, CH2CH2CH3, CH(CH3)2, -CN, NO2, NR2R2a, 
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CH2NR2R2a^ C(0)R2b, CH2C(0)R2b, NR2c(0)R2b, S02NR2R2a, 
and NR2s02Ci-4 alkyl. 



5 [11] In another preferred embodiment, the present invention 
provides a novel compoimd, wherein the compound is selected 
from: 
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J is selected from 0, NH, and mO-^j 
6 is selected from the group: 
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10 



H H ^2 

xx> w xx> ^ 







CI ^ H H 



Gi is absent or is selected from CH2/ CH2CH2/ CH2O, OCH2/ 
NH, CH2NH, NHCH2, CH2C(0), C(0)CH2, C(0)NH, NHC(O), 
NHC(0)NH, C(0)NHS(0)2/ CH2S(0)2/ S(0)2(CH2), SO2NH, and 
NHSO2/ provided that does not form a N-S, NCH2N, 
NCH2O, or NCai2S bond with either group to which it is 
attached; 

A is selected from indolinyl, phenyl, pyri<^l, and 
pyrimidyl, and is substituted with 0-2 R^; 




B is — ^ ; provided that Z and B are attached to 
15 different atoms on A; 

provided that B is other than triazolone, quinolone, or 

isoquinolone, wherein the triazolone, quinolone, and 
isoquinolone groups are substituted or unsubstituted; 
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Qi is selected from C=0 and SO2; 

ring Q is a 6-7 membered ring consisting of, in addition to 
5 the N-Qi group shown, carbon atoms and 0-1 heteroatoms 

selected from NR^c, o, S(0), and 8(0)2, wherein: 

0-2 double bonds are present within the ring and 
the ring is substituted with 0-2 R^a; 

10 alternatively, ring Q is a 5-7 membered ring to which 
another ring is fused, wherein: 

the 5-7 membered ring consists of, in addition to 
the shown amide group, carbon atoms and 0-1 
heteroatoms selected from NR^c^ q, S, S(0), and 8(0)2 
15 and 0-1 double bonds are present within the ring; 

the fusion ring is phenyl; 

ring Q, which includes the 5-7 membered ring and 
the fusion ring, is substituted with 0-2R^a; 



20 



Rla is selected from H, Rib, c(CH3)2R1^, and CH2R1^, provided 
that Rla forms other than an N-halo, N-S, or N-CN bond; 



Rib is selected from CH3, CH2CH3, F, CI, Br, -CN, CF3, 0r2, 
NR2R2a, c(0)R2b C02R2b, C02R2a, S(0)pR2, C(0)NR2R2a, 
25 S02NR2R2a^ NR2s02R2, and 5-6 membered aromatic 

heterocycle consisting of carbon atoms and from 1-4 
heteroatoms selected from the group consisting of N, 
O, and S(0)p, and siibstituted with 0-2 R^^, provided 

that Rib forms other than an 0-0, N-halo, N-S, or N-CN 
30 bond; 

r2, at each occurrence, is selected from H, CH3, CH2CH3, 
CH2CH2CH3, CH(CH3)2, phenyl substituted with 0-1 R^^, 
benzyl substituted with 0-1 R^^, and 5-6 membered 
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aromatic heterocycle consisting 6£: carbon atoms and 
1-4 heteroatoms selected from the group consisting of 
N, 0, and S{0)p, and substituted with 0-1 R^^; 

5 R2a, at each occurrence, is selected from H, CH3, CH2CH3, 
CH2CH2CH3, CH (013)2/ benzyl, phenyl substituted with 

0-1 R^^, and 5-6 m^nbered aromatic heterocycle 
consisting of: carbon atoms and 1-4 heteroatoms 
selected from the group consisting of N, 0, and S(0)p, 
10 and s\ibstituted with 0-1 R^^; ' 

alternatively, R^ and R^a, together with the atom to which 
they are attached, cozobine to form a 5 or 6 membered 
saturated, partially satxurated or \msaturated ring 
15 substituted with 0-1 R*^ and consisting of: 0-1 

additional heteroatoms selected from the group 
consisting of N, O, and S(0)p; 

r21^, at each occurrence, is selected from OH, OCH3, OCH2CH3, 
20 OCH2CH2CH3, OCH(CH3)2/ CH3, CH2CH3, CH2CH2CH3, CH{CH3)2/ 

benzyl, phenyl substituted with 0-1 R^^, and 5-6 
membered aromatic heterocycle consisting of: carbon 
atoms and 1^4 heteroatoms selected from the group 
consisting of N, O, and S(0)p, and substituted with 
25 0-1 R4b; 

r2c, at each occurrence, is selected from OH, OCH3, OCH2CH3, 
OCH2CH2CH3, OCH(CH3)2/ CH3, CH2CH3, CH2CH2CH3, CH(CH3)2/ 
benzyl, phenyl substituted with 0-1 R^^, and 5-6 
30 membered aromatic heterocycle containing from 1-4 

heteroatoms selected from the group consisting of N, 
0, and S(0)p, and substituted with 0-1 R^^; 
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R*, at each occurrence, is selected from OH, Or2, CH2OR2, 
(CH2)20R2, F, Br, CI, I, CH3, CH2CH3, CH2CH2CH3, 
CH(CH3)2, CH2CH2CH2CH3, CH2CH(CH3)2, CH(CH3)CH2CH3, 
C(CH3)3, NR2R2a, CH2NR2R2a, (CH2) 2NR2R2a, CP3, and 
5 CF2CF3; 

R*», at each occxirrence, is selected from H, =0, CH2OR2, 
0R2, P, Br, CI, CH3, CH2CH3, CH2CH2CH3, CH(CH3)2, 
CH2CH2CH2CH3, CH2CH(CH3)2, CH (CH3) CH2CH3 , C(CH3)3, 
10 CH2NR2R2a, NR2R2a, C(0)R2c, NR2C(0)R2b, C(0)NR2R2a, 

S02NR2R2a^ ainj Cp^. 

R*'', at each occurrence, is selected from H, =0, 0R3, 

CH2OR3, F, CI, CH3, CH2CH3, CH2CH2CH3, CH(CH3)2, -CN, 
15 NO2, NR3R3a, CH2NR3R3a, C(Q)R3, C(0)0R3c, NR3C{0)R3a, 

C(0)KIR3R3a, S02NR3R3a, NR3s02-Ci-4 alkyl, NR3 SO2 -phenyl , 
S(0)p-Ci_4 alkyl, S(0)p-phenyl, and CF3; 



20 



30 



R*c, at each occurrence, is selected from H, CH3, CH2CH3, 

phenyl substituted with 0-1 r5, and benzyl substituted 
with 0-1 r5; 



R5, at each occtirrence, is selected from H, =0, CH3, CH2CH3, 
CH2CH2CH3, CH(CH3)2, 0R3, CH20R3, p, Cl, -CN, NO2, 
25 NR3R3a, CH2NR3R3a, C(0)r3, C(0)0R3c, NR3c(0)R3a, 

C(0)NR3R3a, S02NR3R3a, NR3S02-Ci-4 alkyl, NR3S02-phenyl, 
S(0)p-Ci_4 alkyi, S(0)p-phenyl, CP3, phenyl substituted 
with 0-2 r6, naphtl^yl substituted with 0-2 r6, and 
benzyl substituted with 0-2 r6; and. 



R^, at each occvunrence, is selected from H, OH, 0r2, p, Cl, 
CH3, CH2CH3, CH2CH2CH3, CH(CH3)2, -CN, NO2, NR2R2a, 
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Cai2NR2R2a, C(0)R2b, CH2C(0)R2b, NR2C(0)R2b, and 
S02NR2R2a, 
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J is selected from 0, S, NH, and NRl^; 
5 P4 is -Gi-G; 
M4 is -Z-A-B; 
G is selected from: 
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Gi is absent or is selected from CH2NH, HHCH2, CH2C(0), 
5 C(0)CH2, C(0)NH, NHC(O), NHC(0)NH, CH2S(0)2, 

S(0)2(CH2), SO2NH, and NHSO2, provided that does not 
form a N-S, NCH2N, NCH2O, or NCH2S bond with either 
group to which it is attached; 

10 A is selected from the group: indolinyl, phenyl, 2-pyridyl, 
3-pyridyl, 2-pyrimidyl, 2-Cl^phenyl, 3-Cl-phenyl, 2-F- 
phenyl, 3-F-phenyl, 2-methylphenyl, 2-aminophenyl, and 
2-methoxyphenyl ; 
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B is attached to a different atom on A than M and is 
selected from the group: 





1 (Oh 




S(0), 






o o o 



W W W W 
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i4a 



10 



15 



20 r2. 



is selected from H, CH3, CH2CH3, CH2CH2CH3, CH2F, CH2CI, 
Br, CH2Br, -CN, CH2CN, CF3, CH2CF3, OCH3, CH2OH, 
C(CH3)20H, CH2OCH3, NH2, CH2NH2, NHCH3, CH2NHCH3, 
N(CH3)2, CH2N(CH3)2r CO2H, COCH3, CO2CH3, CH2CO2CH3, 
SCH3, CH2SCH3, S(0)CH3, CH2S(0)CH3, SCOjCHj, 
CH2S(0)2CH3, C(0)NH2, CH2C(0)NH2, SO2NH2, CH2SO2NH2, 
NHSO2CH3, CH2NHSO2CH3, pyridin-2-yl, pyridin-3-yl, 
pyridin-4-yl, pyridin-2-yl-N-oxide, 

pyridin-3-yl-N-oxide^ pyridin-4-yl-N-oxide, iitiidazol- 
1-yl , CH2-iniidazol-l-yl , 4-methyl-oxa2ol-2-yl , 
4-N, N-diiaethylaminoinethyl-oxa2ol-2-yl , 
1,2,3, d-tetrazol-l-yl , 1,2,3, 4- tetrazol-5-yl , 
CH2-I / 2 , 3 , 4- tetrazol-l-yl , and 

CH2-l,2,3,4-tetrazol-5-yl, provided that Rl» forms 
other than an N-halo, or N-CN bond; 

at each occurrence, is selected from H, CH3, CH2CH3, 

CH2CH2CH3, CH{CH3)2, phenyl substituted with 0-1 R^^, 

benzyl substituted with 0-1 R^^, and 5 membered 
aromatic heterocycle consisting of: carbon atoms and 
1-4 heteroatoms selected from the group consisting of 
N, O, and S(0)p, and sid^stituted with 0-1 R^; 
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R2a, at each occurrence, is selected from H, CH3, and 
CH2CH3; 

alternatively, r2 and R2a, together with the atom to which 
1 they are attached, combine to form a 5 or 6 membered 

sattirated, partially saturated or unsatxirated ring 
siibstituted with 0-1 and consisting of: 0-1 
additional heteroatoms selected from the gro;;^ 
consisting of N, 0, and S(0)p; 

R2t>, at each occurrence, is selected from 0013, OCH2CH3, 
CH3, and CH2CH3; 



r2c, at each occurrence, is selected from OH, OCH3, OCH2CH3, 
15 CH3, and CH2CaH3; 

R*a, at each occurrence, is selected from H, =0, CH3, 

CH2CH3, CH2CH2CH3, CH(CH3)2, CH2CH2CH2CH3, CH2CH(CH3)2, 
CH(CH3)CH2CH3, and €(^3)3; 

20 

R^^, at each occurrence, is selected from H, =0, 0R3, 

CH2OR3, F, CI, CH3, CH2CH3, NR3R3a, CH2NR3R3a, C(0)R3, 
C(0)0R3c, NR3C(0)R3a, C (0)NR3R3a, S02NR3R3a, 
NR3S02-phenyl, S(0)2CH3, S (0)2-phei^l, and CP3; 

25 

r5, at each occurrence, is selected from H, =0, CH3, CH2CH3, 
0R3, CH2OR3, p, Cl, NR3R3a, CH2NR3R3a, C(0)R3, C(0)0R3c, 
NR3c(0)R3a, C(0)NR3R3a, S02NR3R3a, 
NR3s02-Ci_4 alkyl, ]SIR3S02-phenyl, S(0)2-CH3, 
30 S(0)2-phenyl, CP3, phenyl substituted with 0-2 R^, 

naphthyl substituted with 0-2 r6, and benzyl 
sxibstituted with 0-2 R^; and. 
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R^, at each occurrence, is selected from OH, OR^, F, CI, 
CH3, CH2CH3, NR2R2a^ cH2NR2R2a^ C(0)R2b, CH2C(0)R2h, 
NR2C(0)R2b, and S02NR2R2a. 

[13] In another preferred embodiment, the present invention 
provides a novel compound, wherein the compound is selected 
from: 
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[14] In another preferred embodiment, the present invention 
provides a novel compotmd, wherein the compoiind is selected 
from: 



J la 



>la 




> 0 TO 

P4 P4 
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P4 is -G; and 

A-B is selected from: 

5 



[15] In another preferred embodiment, the present invention 
10 provides a novel compound, wherein the compound is selected 
from the group: 

1- (3-amino-l, 2"benzisoxa2ol-5-yl) -5-{ [5- (2-oxo-l- 

piperidinyl) -2 , 3-dihydro-lH-indol-l-yl3 carbonyl}-lH- 
15 pyrazole-3-carboxamide; 

1- (3-amino-l, 2-benzisoxa2ol-5--yl) -5- { [6- (2-oxo-l- 

piperidinyl) -2, 3-dihydro-liir-indol-l-yl] carbonyl}-lH- 
pyrazo le- 3 - carboxamidie ; 

20 

1- (3~ainino-l, 2-benzisoxa2ol-5-yl) -5-{ [5- (2-oxohexahydro-lH-- 

azepin-l-yl) -2 , 3-dihydro-liif-indol-l-yl] carbonyl)-lff- 
pyrazole- 3 -carboxamide ; 

25 1- (3-amino-l, 2-benzisoxazol-5-yl) -5-{ [6- (2-oxohexahydro-lH- 
azepin-l-yl) -2, 3-dihydro-lH-indol-l-yl] carbonyl}-lfr- 
pyrazole-3 -carboxamide ; 

2- [ (4-chloroben2oyl) amino] -N- [4- (2-oxo-l- 
3 0 piper idinyl ) phenyl ] benzamide ; 
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2- [ (4-chlorobenzoyl) aioino] -N- [4- (2-oxo-l (2H) - 
pyr idinyl ) phenyl ] benzamide ; 

2- [ (4-chlorobenzoyl) amino] -N- [4- (2-oxotetrahydro-l (2H) - 
5 pyr imidinyl ) phenyl ] benzamide ; 

5-chloro-JW- [2- ( { [4- (2-oxo-l- 

piper idinyl ) phenyl ] amino } carbony 1 ) phenyl ] -2 - 
pyr idinecarboxamide ; 

10 

S-chloro-iW- [2- ( { [4- (2-oxo-l (2H) - 

pyridinyl ) phenyl ] amino} carbonyl ) phenyl ] -2- 
pyr idinecarboxamide ; 

15 5-chloro-N- [2- ( { [4- (2-oxotetrahydro-l (2H) - 

pyr imidinyl ) phenyl ] amino } carbonyl ) phenyl ] -2 - 
pyr idinecarboxamide ; 

4-chloro-2- [ (4-chlorobenzoyl) amino] -N- [4- (2-oxo-l- 
2 0 piper idinyl ) phenyl ] benzamide ; 

4-chloro-2-- [ (4-chlorolDenzoyl) amino] -N- [4- {2-oxo-l (2H) - 
pyridinyl ) phenyl ] benzamide ; 

25 4-chloro-2- [ (4-chlorobenzoyl) amino] -W- [4- {2-oxotetrahydro- 
1 ( 2 Jf) -pyrimidinyl ) phenyl ] benzamide ; 

2- 1 (4-chlorobenzoyl) amino] -4" [ (methylsulf onyl ) amino] -N- [4- 
( 2-oxo-l -piper idinyl ) phenyl] benzamide ; 

30 

2- [ (4-chlorobenzoyl) amino] -4- [ (methylsulf onyl) amino] -JJ- [4- 
(2-oxo-l (2H) -pyridinyl) phenyl] benzamide 7 

2- [ (4-chlorobenzoyl) amino] -4- [ (methylsulf onyl) amino] -J/- [4- 
35 (2-oxotetraliydro-l (2H) -pyrimidinyl) phenyl] benzamide; 
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5-chloro-Ar- [5- [ (laethylsulf onyl) amino] -2- { { [4- (2-oxo-l- 
piper idinyl ) phenyl ] amino } carbonyl ) phenyl ] -2 - 
pyridinecarboxamide ; 

5 2- [ (4-chlorobenz6yl) amino] -N- [4- (2-oxo-l- 
piperidinyl ) phenyl ] nicotinamide ; 

3- [ (4-chlorobenzoyl) amino] -N- [4- {2-oxo-l- 

piperidinyl) phenyl] isonicotinamide; 

10 

4- [ (4-chlorobenzoyl) amino] -AT- [4- (2-oxo-l- 

piperidinyl ) phenyl ] nicotinamide ; 

5- chloro-N- [3- ( { [4- {2-oxo-l- 

15 . piperidinyl) phenyl] amino} carbonyl) -4-pyridinyl] -2- 

pyr idinecarJDoxamide ; 

5"Chloro-N- [3- { { [4- (2-oxo-l (2H) - 

pyridinyl) phenyl] amino} carbonyl) -4-pyridinyl] -2- 
20 pyridinecarboxamide; 

5-chloro-Jir- [5-chloro-3-methoxy-2- ( { [4- (2-oxo-l {2H) - 
pyridinyl ) phenyl ] amino } carbonyl ) phenyl ] -2 - 
pyridinecarboxamide ; 

25 

5-chloro-2^- [5-chloro-3-metho3{y-2- ( { [4- (2-oxo-l- 

piperidinyl ) phenyl ] amino } carbonyl ) phenyl ] -2 - 
pyridinecarboxamide ; 

30 methyl 2- t2-fluoro-4- (2-oxo-l (2H) -pyridinyl) phenyl] -3- [1- (4- 
methoxyphenyl) -3- (trif luoromethyl) -iH-pyrazol-S-yl] -3- 
oxopropanoa te ; 

1- (3-f luoro-4-{2- [1- (4 -methoxyphenyl) -3- (trif luoromethyl) - 
35 IH-pyrazole-S-yl] -2-oxoethyl}phenyl) -2 (IH^-pyridinone; 
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1- (4-{2- [1- (3-amino-l, 2-benzisoxazol-5-yl) -3- 

{trif luoromethyl) -lH-pyrazol-5-yl] -2-oxoethyl}-3- 
f luorophenyl) -2 (Iff) -pyridinone; 

5 5-{ [2-f luoro-4~ (2-oxo-l (2H) -pyridinyl) phenyl] acetyl}-!- (4- 
methoxyphenyl ) - lif-pyrazole-3 -carboxamide ; 

1- (3-amino-l , 2"benzisoxa2ol-5-yl) -5- { [5- {2-oxo-l (2K) - 

pyridinyl) -2, 3-dihydro-lH-indol~l-yl] carbonyD-lH- 
lO pyrazole-3 -carboxamide ; 

5-chloro-i\r- (5-chloropyridin-2-yl) -2- { {4- [ (2-oxo- 
piper idine) -l-yl] benzoyl} amino) benzamide; 

15 5-chloro-^- (5-chloropyridin'-2-yl) -2- ( {4- [ (2-oxo-pyridin) -1- 
yl ] benzoyl } amino ) benzamide ; 

N- (5-chloropyridin-2-yl) -2- ( {4- [ (2-oxo-piperidine) -1- 
y 1 ] benzoyl } amino ) -5 -methoxybenzamide ; 

20 

N' (5-chloropyridin-2-yl) -2- ( {4- [ (2-oxo-pyridin) -1- 
yl]benzoyl}amino) -5-methoxybenz amide; 

N- (5-chloropyridin-2-yl) -2- ( {4- [ (2-oxo-piperidin) -1- 
25 yl ] benzoyl} amino ) -5-methylbenzamide; 

(5-chloropyridin-2-yl) -2- ( {4- 1 (2-oxo-pyridin) -1- 
yl] benzoyl} amino) -5-methylbenzamide; 

30 2- (5-chloro-pyridin-2-yl) -7-methoxy-3- [4- {2-oxo-piperidin- 
1-yl) -phenyl] -2H-isoquinolin-l-one; 

2- {5-chloro-pyridin-2-yl) -7-methoxy-3- [4- (2-oxo-pyridin-l- 

yl) -phenyl] -2H-isoquinolin-l-one; 

35 
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S-chloro-jRT- (5-chloropyridin-2~yl)-3-inethoxy-2-" [4- (2- 
oxopiperidin-l-yl ) -benzoylamino ] benzamide ; 

5-chloro-i\r- (5-chloropyridin-2-yl) -3-inethoxy-2- [4- (2-oxo-2i? 
5 pyridin-l-yl) -benzoylamino] benzamide; 

3-chloro-i7^ (1, 2-cis-2-{ [4-- (2-oxopyridin-l (2f0 - 

yl ) benzoyl] amino Icycloliexyl) -IH- indole- 6 -carboxamide 

10 5-claloro-i\r- (1, 2-cis-2-{ [4- (2-oxopyridin-l (2H) - 

yl ) benzoyl ] amino } cycloliexyl ) -lJy-indole-2 -carboxamide 

S-cliloro-JiT- (1, 2-cis-2-{ [4- (2-oxopyridin-l (2H) - 

yl) benzoyl] amino} cyclolieacyl ) thiopliene-2-carboxainide ; 

15 

5-cliloro-JMr- (l,2-cis-2-{ [4- (2-oxopyrazin-l (2H) - 

yl ) t^enzoyl] amino } cycloliexyl ) tliiophene-2-carboxamide ; 

5-c]iloro-J\r- (l,2-cis-2-{ [4- (2-oxopyrazin-l (2H) - 
20 yl) benzoyl] amino} cycloliexyl) -lH-indole-2-carboxamide; 

3-chloro-i^7'- (l,2-cis-2-{ [4- (2-oxopyrazin-l (21?) - 

yl) benzoyl] amino} cycloliexyl) -lH-indole-6-carboxamide; 

25 5-chloro-jN"- (l,2-cis-2-{ [4- (2-oxopiperidin-l- 

yl ) benz oy 1 ] amino } cyclohexyl ) thiophene- 2 - carlDoxamide ; 

5-chloro-N- (1, 2-cis-2-{ [4- (2-oxopiperidin-l- 

yl) benzoyl] amino} cyclohexyl) -lH-indole-2 -carboxamide; 

30 

3-chloro-JV'- (1, 2-cis-2-{ [4- (2-oxopiperidin-l- 

yl) benzoyl] amino} cyclohexyl) -lff-indole-6-carboxamide; 

3-chloro-N- (2-{ [4- (2-oxopyridin-l (2if) - 
35 yl) benzoyl] amino }cyclohe3cyl) -IH- indole- 6 -carboxamide; 
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3-chloro-i\r- (2-{ [4- (2-oxopyrazin-l (2H) - 

yl ) benz oyl ] amino } cyclohexyl ) - IH- indole- 6 -carboxamide ; 

3-chloro-W- (2-{ [4- (2-oxopiperidin-l- 
5 yl ) benzoyl ] amino } cyclohexyl ) -lH-indole-6-carboxamide ; 

3-chloro-J\r- (2-{ [4- (3-oxomorpholin-4- 

yl ) benzoyl ] amino } cyclohexyl ) -liir-indole-6-carboxamide ; 

10 3-chloro-JJ^ (2~{ [4- (2-oxopiperazin-l- 

yl ) benzoyl] amino }cyclohe3Cvrl ) -iH-indole-S-carboxamide; 

3-chloro-J\r- (2-{ [4- (2-oxo-l,3-oxazinan-3- 

yDbenzoyl] amino} cyclohexyl) -lfr-indole-6-carboxamide; 

15 

3-chloro-J7- (3-{ [4- (2-oxopiperidin-l- 

yl ) benzoyl] amino} tetrahydro-2H-pyran-4-yl ) -lif- indole- 
6-carboxamide ; 

20 3-chloro-W- (4-{ [4- (2-oxopiperidin-l- 

yl ) benzoyl ] amino } tetrahydro-2H-pyran-3 -yl ) -IH- indole- 
s'- carboxamide ; 

3-chloro-2^- (4-{ [4- (2-oxopiperidin-l- 
25 yl) benz oyl] amino} piper idin- 3 -yl) - IH- indole- 6- 

carboxamide ; 

3-chloro-N- (3-{ [4- (2-oxopiperidin-l- 

yl)benzoyl] amino }piperidin-4-yl) -lH-indole-6- 
30 carboxamide ; 

3-chloro--»J- (4-{ [4- (2-oxopiperidin-l- 

yl ) benzoyl] amino}pyrrolidin-3 -yl ) -lH-indole-6- 
carboxamide ; 

35 



122 



wo 03/026652 PCT/US02/29491 

3-chloro-I\r- (4-{ [4- {2-oxopiperidin-l- 

yDbenzoyl] amino} tetrahydrofuran-3-yl) -lH-indole-6- 
carboxamide ; 

3-chloro"^- (2-{ [4- (2-oxopiperidin-l- 

yDbenzoyl] amino } eye 1 open tyl) -lH-indole-6-carboxamide 



3-chloro-JNr- ( 1 , l-dioxido-4- { [4- (2-oxopyridin-l {2H) - 
10 yDbenzoyl] amino}tetrahydro-3-thienyl) -lH-indole-6- 

carboxamide; 

3-chloro--Wr- (1, l-dioxido-4-{ [4- (2-oxopyridin-l (2H) - 

yl) benzoyl] amino} tetrahydro-2H-thiopyran-3-yl ) -IH- 
15 indole- 6 -carboxamide ; 

3-chloro-^- (1 , l-dioxido-3- { [4- (2-oxopyridin-l (2H) - 

yl) benzoyl ] amino } tetrsLhydro-2ff- thiopyran-4-yl ) -12?- 
indole-6-carboxamide ; 

20 

i^- (2-{ t (3-chloro-lH-indol-6-yl) sulfonyl]methyl}c2yclohexyl) - 
4- ( 2 -oxopiperidin-l-yl ) benzamide ; 

N- (2-{ [ (6-chloro-2-naphthyl) sulf onyl]methyl}cyclohexyl) -4- 
25 (2-oxopiperidin-l-yl) benzamide; 

5-chloro-2^- (2-{ [4- ( 2-oxopiperidin-l- 
yl) benzoyl] amino }cyclohexyl) tliiopliene-2-carboxamide ; 

30 5-chloro-JV^ (2-{ [4- (2-oxopyridin-l {2H) - 

yl ) benzoyl ] amino } cycloliexyl ) tliiopliene-2 -carlxDxamide ; 

5-cliloro-Jff- (2-{ [4- (2-oxopyrazin-l(2H) - 

yl) benzoyl] amino} eye lohexyl) thiophene-2- carboxamide ; 

35 
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5-chloro-N- (2-{ [4- (3-oxomorpholin-4- 

yl ) benzoyl ] amino } cyclohexyl ) thiophene-2 -carboxamide ; 



5-chloro-N- (2-{ [4- (2-oxopiperazin-l- 
5 yl ) benzoyl ] amino } cyclohexyl ) thiophene-2 -carboxamide ; 

5-chloro-W^ (2-{ [4- (2-oxo-l,3-oxazinan-3- 

yDbenzoyl] amino}cyclohexyl) thiophene-2-carboxamide; 

10 5-chloro-JW" (2-{ [4- (2-oxopiperidin-l- 

yDbenzoyl] amino}cyclopentyl) thiophene-2-carboxamide ; 

5-chloro-i\r- (2-{ [4- (2-oxopyridin-l {2H) - 

yl ) benzoyl] amino}cyclcpentyl) thiophene-2--carboxamide; 



15 



5-chloro-^- (2-{ [4- (2-oxopiperidin-l- 

yl ) benzoyl ] amino} cyclohexyl ) -lif-indole-2- carboxamide 



20 5-chloro-l^- (2-{ 14- (2-oxopyridin-l (2H)- 

y 1 ) benzoyl ] amino } cyclohe^^l ) - Iff- indo le-2 - carboxamide ; 

5-chloro-l^- (2-{ [4- (2-oxopyrazin-l (2H) - 

yDbenzoyl] amino} cyclohexyl) -lif-indole-2-carboxamide; 

25 

5-chloro-^- (2-{ [4- (3-oxomoxpholin-4- 

yDbenzoyl] amino}cyclohexyl) -lH-indole-2-carboxamide; 

5-chloro-l^- (2-{ [4- (2-oxopiperazin-l- 
30 yl)benzoyl] amino}cyclohe3^1) -lJir-indole-2-carboxamide; 

5-chloro-I^- (2-{ [4- (2-oxo-l,3-oxazinan-3- 

yl ) benzoyl] amino} cyclohexyl ) -lH-indole-2 -carboxamide; 

35 5-chloro-2yr- (2-{ [4 - (2-oxopiperidin-l- 

yl ) iDenzoyl ] amino } cyclopenty 1 ) -lH-indole-2 -carboxamide ; 
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5- chloro-W- (2-{ [4- (2-oxopyxidin-l {2H) - 

ylTbenzoyl] amino}cyclopentyl) -lfr-indole-2-carboxainide; 

5 6-chloro-i\r- (2-{ [4- {2-oxopyridin-l (2H) - 

yl ) benzoyl ] amino } cycl ohexyl ) -2 -naphthaitiide ; 

6- chloro-i\r- (2-{ [4- (2-6xopiperazin-l- 

yDbenzoyl] aminojcyclohesc^l) -2-naphthaitdde; 

10 

6-chloro-Ifl^- (2-{ [4- (2-oxopyridin~l (2H) - 

yl) benzoyl] amino} cycl ohexyl) -2-naphthamide; 

6-chloro-J\r-(2-{ [4- (2-oxo-l, 3-oxazinan-3-- 
15 yl)ben2oyl]amino)cyclohexyl) -2-naphthamide; 

6-chloro-W- (2-{ [4- (2-oxopiperidin-l- 

yl ) benzoyl ] amino } cyclohesqrl ) -2 -naphthamide ; 

20 6-chloro-J7- {2-{ [4- (3-oxomorpholin-4- 

yl) benzoyl] amino }cyclohexyl) -2-naphthamide; 

6-chloro-JV^ (2-{ [4- (2-oxopyridin-l {2H) - 

yl) benzoyl ]amino}cyclopentyl) -2-naphtliamide; 

25 

6-chloro-J^- (2-{ [4- (2-oxopiperidin-l- 

yl) benzoyl ] amino} cycl open tyl ) -2-naphthamide; 

2-chloro-iV^ (2-{ [4- (2-oxopyridin-l {2H) - 
30 yl ) benzoyl ] amino} cycl ohexyl ) quinoline- 6-carboxamide ; 

2-chloro-J7- (2-{ [4- {2-oxopiperazin-l- 

yDbenzoyl] amino}cyclohexyl) guinoline-6-carboxamide; 

35 2-chloro-J\r-(2-{ [4- (2-oxo-l,3-oxazinan-3- 

yl ) benzoyl ] amino} cycloheaqrl ) guinoline-6-carboxamide ; 
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2-chloro--2yj- (2-{ [4- (2-oxopiperidin-l- 

yl) benzoyl] amino}cyclohexyl) quinoline-6-carboxamide; 

5 2-chloro-N- (2-{ [4- (3-oxomorpholin-4- 

yl) benzoyl] amino}cyclohe:Qrl) quinoline~6-carboxaiaide; 

2-c]iloro-2\^- (2-{ [4- (2-oxopyridin-l {2H) - 

yl ) benzoyl] amino}pentyl) quinoline-6-carboxamide ; 

10 

2-cliloro-2^- (2-{ [4- (2-oxopiperidin-l- 

yl) benzoyl] amino} cyclopentyl ) quinoline-6-'Carboxamide ; 



6-cliloro-J\7^ {2~{ [4- {2-oxopyridin-l (2H) - 
15 yl) benzoyl] aiaino}cyclo]iextyl) -l-benzotlilopliene-2- 

carboxamide ; 

6-cliloro-jP7- (2-{ [4- (2-oxopiperazin-l- 

yl)benzoyl] amino } cycloliexyl ) -l-benzothiophene-2- 
20 carboxamide ; 

6-cliloro--Wr- (2-{ [4- (2-oxo-l,3-oxazinan"3- 

yl ) benzoyl ] amino } cycloliexyl ) - l-ben20thiopliene-2 - 
carboxamide ; 

25 

6-cliloro-2^- (2-{ [4- (2-oxopiperidin-l- 

yl) benzoyl] amino }cyclohexyl) -l-t)en20tliiopliene-2- 
carboxamide ; 

30 6-cliloro-J^- (2-{ [4- (3-oxomorp]iolin-4- 

yl) benzoyl] amino} eye lohescyl) -l-benzotliiopliene-2- 
ceirboxamide ; 



6-cliloro-i\r- (2-{ [4- (2-oxopyridin-l (2H) - 
35 yl ) benzoyl] amino } cyclopentyl ) -l-benzotliiopliene-2 - 

carboxamide; 
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5 



6-chloro-iW- (2-{ [4- (2-oxopiperidin -1- 

yl) benzoyl] amino} cyciopentyl) -l-benzothiophene-2- 
carboxamlde; 

6-chloro-2W- (2-{ [4- (2-oxopyridin-l (2H) - 

yl ) benzoyl] amino } cycloliexyl ) tiiieno [2 , 3 -ib] pyridine~2- 
carboxamide; 



10 6-cliloro-N- (2-{ [4- (2-oxopiperazin-l- 

yl) benzoyl] amino }cyclohexyl) tlxieno [2, 3-jb]pyridine-2- 
carboxamide ; 

6 -chloro-i\r- ( 2 { [ 4- ( 2 -oxo-1 , 3 -oxaz inan-3 - 
15 yl) benzoyl] amino }cyclohexyl) thieno [2, 3-Jb]pyridine~2- 

carboxamide; 
6-claloro---W- (2-{ [4- (2-oxopiperidin-l- 

yl ) benzoyl ] amino } cycloliexyl ) tliieno [2,3 -ib] pyridine-2 - 
20 carboxamide; 

6-chloro-J\r- (2-{ [4- (3-oxomorpliolin-4- 

yl ) benzoyl ] amino } cyclohexyl ) thieno [ 2 , 3 -ib] pyr idine-2 - 
carboxamide; 

25 

6-chloro-JW- (2-{ [4- (2-oxopyridin-l {2H) - 

yl) benzoyl ] amino } cyciopentyl ) thieno [2,3 -ib] pyridine-2- 
carboxamide; 

30 6-chloro-J7- (2- { [4- (2-oxopiperidin-l (2H) - 

yDbenzoyl] amino} cyciopentyl) thieno [2 , 3-b]pyridine-2- 
carboxamide; 

5-metho:cy--W- (2-{ [4- (2-oxopyridin-l {2H) - 
35 yl ) benzoyl ] amino } cyclohextyl ) thiophene-2 -carboxamide ; 
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5-methoxy-w^ {2"-{ [4- (2-oxopiperazin-l- 
yl) benzoyl] amino}cyclohexyl) thiophene-2-csu:boxamide; 

5-methoxy-JV- (2-{ [4- (2-oxo-l,3-oxazinan-3- 
5 yl ) benzoyl ] amino } cyclohexyl ) thiophene-2-carboxamide ; 

5-methoxy-Jir- (2-{ [4- (2-oxopiperidin-l- 

yl ) benzoyl ] amino } cyclohesQ^l ) thiophene-2 -carboxamide ; 

10 S-methoxy-N- (2- { [4- (3-oxomorpholin-4- 

yl ) benzoyl ] amino } cyclohexyl ) thiophene-2 -carboxamide ; 

5-methoxy-i«^ (2- { [4- (2-oxopyridin-l (2H) - 

yl) benzoyl] amino }cyclopentyl) tliiophene-2-carboxamide; 

15 

5-methoxy-W- (2-{ [4- (2-oxopiperidin-l- 

yl ) benzoyl ] amino } cycloliexyl ) thiophene-2 -carboxamide ; 

4"-metlioxy-i\r" (2- £ [4- (2-oxopyridin-l {2H) - 
20 yl ) benzoyl ] aitiino } cycloliexyl ) benzamide ; 

4-methoxy-i\r- (2-{ [4- (2-oxopiperazin-l- 

yl ) benzoyl ] amino } cyclohexyl ) benzamide ; 

25 4-methoxy-2\7- (2-{ [4-(2-oxo-l,3-oxazinan-3- 

yl ) ]Denzoyl ] amino } cyclohexyl ) benzamide ; 

4-methoxy-N- (2-{ [4- {2-oxopiperidin-l- 

yl ) iDenzoyl ] amino } cycl ohexyl ) benzamide ; 

30 

4-methoxy'-J\r- (2-{ [4- {3-oxomorpholin-4- 

yl ) benzoyl ] amino } cyclohexyl ) benzamide ; 

4-methoxy--Nr- (2- { [4- (2-oxopyridin-l (2H) - 
35 yl ) benzoyl ] amino } cyclopentyl ) benzamide ; 
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4-iaeth.oxy-N- (2-{ [4- (2-oxopipericlln-l- 

yl ) benzoyl ] amino} cyclopentyl ) benzamide ; 

or a pharmaceutically acceptable salt form thereof. 

5 

In a preferred embodiment, when ring M is 1,2 
substituted by M4 and P4, then either Qi or Z is absent. 

10 

In another preferred embodiment, when ring M is 1,2 
substituted by M4 and P4 and Gi is (CR3R3a)^jjR3 (cR3R3a)^ and" 

U+W is 1, 2, 3, or 4, (CR3R3a)uC(0)NR3 (CR3R3a)„, 
(CR3R3a)^NR3C(0) (CR3R3a)^, (CR3R3a) (0) NR3 (CR3R3a)^, 
15 (CR3R3a)^s(0)2NR3(CR3R3a)^, or (CR3R3a) ^nr3s (0) 2 (CR3R3a)^. 

then Z is other than (CH2)NR3, Nr3(CH2), 
(CH2)NR3(CH2) , (CH2) (CH2)NR3, 1IR3(CH2) (CH2) , 
(CH2)qC{0)NR3(CH2)ql, (CH2)qNR3C (0) (CH2)ql, 
(CH2)qS02NR3(CH2)<ii, or (CH2) qNR3S02 (CH2)qi . 

20 

In smother preferred embodiment, when ring H is 1,2 
substituted by M4 and P4 and Z is (CH2)NR3, nr3(CH2), 
(CH2)NR3(CH2) , (CH2) (CH2)NR3, NR3 (CH2) (CH2) , 
25 (CH2)gC(0jNR3(CH2)gi, (CH2) gNR3c (0) (CH2) gi, 
(CH2)gS02NR3(CH2)qi, or (CH2) gNR3s02 (CH2)gl; 
then Gi is other than {CR3R3a)^NR3 (CR3R3a)^ and u+w 
is 1, 2, 3, or 4, (CR3R3a)^c (0)NR3 (CR3R3a)^^ 
{CR3R3a)^NR3c{0) (CR3R3a)„, (CR3R3a) (0)NR3 (CR3R3a)^, 
30 (CR3R3a)yS(0)2NR3(CR3R3a)„, or (CR3R3a)uNR3S (0) 2 (CR3R3a)„. 
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In another embodiment, the present invention provides 
a novel pharmaceutical composition, comprising: a 
pharmaceutically acceptable carrier and a therapeutically 
effective amount of a compound of the present invention or 
5 a pharmaceutically acceptable salt form thereof* 



In another embodiment, the present invention provides 
a novel method for treating a thromboembolic disorder, 
10 con^rising: administering to a patient in need thereof a 
therapeutically effective amount of a compound of the 
present invention or a pharmaceutically acceptable salt 
form thereof. 



In another preferred embodiment, the present invention 
provides a novel method, wherein the thromboembolic 
disorder is selected from the group consisting of arterial 
cardiovascular thromboembolic disorders, venous 
20 cardiovascular thromboembolic disorders, and thromboembolic 
disorders in the chaxcibers of the heart. 



In another preferred embodiment, the present invention 
25 provides a novel method, wherein the thromboembolic 
disorder is selected from unstable angina, an acute 
coronary syndrome, first myocardial infarction, recurrent 
itr/ocardial infarction, ischemic sudden death, transient 
ischemic attack, stroke, atherosclerosis, peripheral 
30 occlusive arterial disease, venous thrombosis, deep vein 
thrombosis, thrombophlebitis, arterial embolism, coronary 
arterial thrombosis, cerebral arterial thrombosis, cerebral 
embolism, kidney embolism, pulmonaary embolism, and 
thrombosis resulting from (a) prosthetic valves or other 
35 implants, (b) indwelling catheters, (c) stents, (d) 

cardiopulmonary bypass, (e) hemodialysis, or (f ) other 
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procediares in which blood is exposed to an artificial 
surface that promotes thrombosis. 

In another embodiment, the present invention provides 
a novel method of treating a patient in need of 
thromboembolic disorder treatment, comprising: 
administering a compound of the present invention or a 
pharmaceutically acceptable salt form thereof in an amount 
effective to treat a thromboembolic disorder 



In another eiribodiment, the present invention provides 
a novel method, comprising: administering a confound of 
the present invention or a pharmaceutically acceptable salt 
form thereof in an amount effective to treat a 
throinboembolic disorder. 



In another embodiment, the present invention provides 
a novel method for treating a thromboembolic disorder, 
comprising: acbtiinis taring to a patient in need thereof a 
therapeutically effective amount of a first and second 
therapeutic agent, wherein the first therapeutic agent is 
compound of the present invention or a pharmaceutically 
acceptable salt thereof and the second therapeutic agent is 
at least one agent selected from a second factor Xa 
inhibitor, an anti-coagulant agent, an anti -platelet agent, 
a thrombin inhibiting agent, a thrombolytic agent, and a 
fibrinolytic agent. 

In another preferred embodiment, the present invention 
provides a novel method, wherein the second therapeutic 
agent is at least one agent selected from warfarin, 
unfractionated heparin, low molecular weight heparin, 
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synthetic pentasaccharide, hirudin, argatrobanas , aspirin, 
ibuprofen, naproxen, sulindac, indomethacin, mefenamate, 
droxicam, diclofenac, sulfinpyrazone, piroxicam, 
ticlopidine, clopidogrel, tirofiban, eptif ibatide, 
5 abciximab, melagatran, disulfatohirudin, tissue plasminogen 
activator, modified tissue plasminogen activator, 
anistreplase, urokinase, and streptokinase. 

10 In another preferred embodiment, the present invention 

provides a novel method, wherein the second therapeutic 
agent is at least one anti-platelet agent. 

15 In another preferred embodiment, the present invention 

provides a novel method, wherein the anti-platelet agent is 
aspirin and clopidogrel. 

20 In another preferred embodiment, the present invention 

provides a novel method, wherein the anti-platelet agent is 
clopidogrel . 

25 In another embodiment, the present invention provides 

a novel article of manufacture, comprising: 

(a) a first container; 

(b) a pharmaceutical con^osition located within the 
first container, wherein the composition, comprises: a 

30 first therapeutic agent, con^jrising: a compound of the 
present invention or a pharmaceutically acceptable salt 
form thereof; and, 

(c) a package insert stating that the pharmaceutical 
composition can be used for the treatment of a 

35 thromboembolic disorder. 
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In another preferred embodiment, the present invention 
provides a novel article of manufacture, further 
contprising: 

(d) a second container; 
wherein components (a) and (b) are located within the 
second container and conponent (c) is located within or 
outside of the second container. 



In another embodiment, the present invention provides 
a novel article of manufacture, comprising: 

(a) a first container;- 

(b) a pharmaceutical conposition located within the 
first container, wherein the coitrposition, comprises: a 
first therapeutic agent, comprising: a compound of the 
present invention or a pharmaceutically acceptable salt 
form thereof; and, 

(c) a package insert stating that the pharmaceutical 
composition can be used in combination with a second 
therapeutic agent to treat a thromboembolic disorder. 

In another preferred embodiment, the present invention 
provides a novel article of manufacture, further 
comprising: 

(d) a second container; 

wherein components (a) and (b) are located within the 
second container and component (c) is located within or 
outside of the second container. 



In another embodiment, the present invention provides 
novel compoxinds as described above for use in therapy. 
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In another embodiment, the present invention provides 
the use of novel compounds as described above for the 
manufacture of a medicament for the treatment of a 
thromboembolic disorder. 

5 

The present invention may be embodied in other 
specific forms without departing from the spirit or 
essential attributes thereof. This invention encompasses 

10 all combinations of preferred aspects of the invention 
noted herein. It is understood that any and all 
embodiments of the present invention may be taken in 
conjxmction with any other embodiment or embodiments to 
describe additional more preferred embodiments. It is also 

15 to be understood that each individual element of the 

preferred embodiments is intended to be taken individually 
as its own independent preferred embodiment. Furthermore, 
any element of an embodiment is meant to be combined with 
any and all other elements from any embodiment to describe 

20 an additional embodiment. 

DEFINITIONS 

The compounds herein described may have asymmetric 
centers. Compoimds of the present invention containing an 

25 asymmetrically substituted atom may be isolated in 

optically active or racemic forms. It is well known in the 
art how to prepare optically active forms, such as by 
resolution of racemic forms or by synthesis from optically 
active starting materials. Many geometric isomers of 

30 olefins, C=N double bonds, and the like can also be present 
in the compotands described herein, and all such stable 
isomers are contemplated in the present invention. Cis and 
trans geometric isomers of the compounds of the present 
invention are described and may be isolated as a mixture of 

35 isomers or as separated isomeric forms. All chiral, 

diastereomeric, racemic forms and all geometric isomeric 
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forms of a structxire are intended, unless the specific 
stereochemistry or isomeric form is specifically indicated. 
All processes used to prepare compounds of the present 
invention and intermediates made therein are considered to 
5 be part of the present invention- All tautomers of shown 
or described compounds are also considered to be part of 
the present invention. 

Preferably, the molecular weight of compounds of the 
present invention is less than about 500, 550, 600, 650, 
10 700, 750, or 800 grams per mole. Preferably, the molecular 
weight is less than about 800 grams per mole. More 
preferably, the molecular weight is less than about 750 
grams per mole. Even more preferably, the molecular weight 
is less than about 700 grams per mole. 
15 The term "substituted," as used herein, means that any 

one or more hydrogens on the designated atom is replaced 
with a selection from the indicated group, provided that 
the designated atom's normal valency is not exceeded, and 
that the substitution results in a stable compound. When a 
20 substituent is keto (i.e., =0), then 2 hydrogens on the 
atom are replaced. Keto substituents are not present on 
aromatic moieties. Ring double bonds, as used herein, are 
double bonds that are formed between two adjacent ring 
atoms (e,g., c=C, C=N, or N=N) . The present invention, in 
25 general, does not cover groups such as N-halo, S(0)H, and 
SO2H. 

The present invention is intended to include all 
isotopes of atoms occurring in the present compounds. 
Isotopes include those atoms having the same atomic niamber 
.30 but different mass niambers. By way of general example and 
without limitation, isotopes of hydrogen include tritiiom 
and deuteritom. Isotopes of carbon include C-13 and C-14. 

When any variable (e.g., r6) occurs more than one time 
in any constituent or formula for a compound, its 
35 definition at each occurrence is independent of its 

definition at every other occurrence. Thus, for example, 
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if a group is shown to be substituted with 0-2 R^, then 
said group may optionally be stibstituted with up to two 
groups and R^ at each occurrence is selected independently 
from the definition of R^. Also, combinations of 
5 substituents tod/or variables are permissible only if such 
combinations result in stable compounds. 

When a bond to a substituent is shown to cross a bond 
connecting two atoms in a ring, then such siibstituent may 
be bonded to any atom on the ring. When a substituent is 

10 listed without indicating the atom via which such 

substituent is bonded to the rest of the compound of a 
given formula, then such substituent may be bonded via any 
atom in such substituent. Combinations of substituents 
and/ or variables are permissible only if such combinations 

15 result in stable compounds. 

In cases wherein there are amines on the compounds of 
this invention, these can be converted to amine N-oxides by 
treatment with an oxidizing agent (e.g., MCPBA and/ or ' 
hydrogen peroxides) to afford other compounds of this 

20 invention. Thus, all shown and claimed amines are 

considered to cover both the shown amine and its N- oxide 
( N->0 ) derivative . 

As used herein, "alkyl" is intended to include both 
branched and straight-chain saturated aliphatic hydrocarbon 

25 groups having the specified number of carbon atoms. Ci-g 
alkyl, is intended to include Ci, C2, C3, C4, Cb, and Ce 
alkyl groups. Examples of alkyl include, but are not 
limited to, methyl, ethyl, n-propyl, i-propyl, n-butyl, 
s-butyl, t-butyl, n-pentyl, and s-pentyl. "Haloalkyl" is 

30 intended to include both branched and straight-chain 

saturated aliphatic hydrocarbon groups having the specified 
niamber of carbon atoms, substituted with 1 or more halogen 
(for example -CvF^ where v = 1 to 3 and w = 1 to (2v+l)) . 
Exairples of haloalkyl include, but are not limited to, 

35 trifluoromethyl, trichloromethyl, pentaf luoroethyl, and 
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pentachloroethyl . "Alkoxy- represents an alkyl group as 
defined above with the indicated nuitiber of carbon atoms 
attached through an oxygen bridge. Ci-e alkoxy, is intended 
to include Ci, C2, C3, €4, C5, and Cs alkoxy groups. 
Examples of alkoxy include, but are not limited to, 
methoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy, s-butoxy, 
t-butoxy, n-pentoxy, and s-pentoxy. "Cycloalkyl" is 
intended to Include saturated ring groups, such as 
cyclopropyl, cyclobutyl, or cyclopentyl. C3-7 cycloalkyl is 
intended to include C3, C4, C5, Ce, and C7 cycloalkyl 
groups. Alkenyl" is intended to include hydrocarbon chains 
of either straight or branched configuration and one or 
more unsaturated carbon- carbon bonds that may occur in any 
stable point along the chain, such as ethenyl and propenyl. 
C2-6 alkenyl is intended to include C2, C3, C4, C5, and Ce 
alkenyl groups. "All^niyl" is intended to include 
hydrocarbon chains of either straight or branched 
configuration and one or more triple carbon-carbon bonds 
that may occxir in any stable point along the chain, such as 
ethynyl and propynyl. C2-6 Alkynyl is intended to include 
C2/ C3, C4, C5, and Ce alkynyl groups. 

"Halo" or "halogen" as used herein refers to fluoro, 
chloro, bromo, and iodo; and "counter ion" is used to 
represent a small, negatively charged species such as 
chloride, bromide, hydroxide, acetate, and sulfate. 

As used herein, "carbocycle" or "carbocyclic residue" 

is intended to mean any stable 3, 4, 5, 6, or 7 -member ed 

monocyclic or bicyclic or 7, 8, 9, 10, 11, 12, or 

13-membered bicyclic or tricyclic ring, any of which may be 

saturated, partially unsaturated, or unsaturated 

(aromatic) . Exainples of such carbocycles include, but are 

not limited to, cyclopropyl, cyclobutyl, cyclobutenyl , 

cyclopentyl, cyclopentenyl , cyclohescyl, cycloheptenyl , 

cycloheptyl, cycloheptenyl, adamantyl, cyclooctyl, 

cyclooctenyl, cyclooctadienyl, [3.3.0]bicyclooctane, 

1 4 • 3 . 0 ] bicyclononane , [4.4.0] bicyclodecane , 
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t2.2.2]bicyclooctaae, fluorenyl, phenyl, naphthyl, indanyl, 
adaznantyl, and tetrahydronaphthyl • As shown above, bridged 
rings axe also included in the definition of carbocycle 
(e.g., [2,2.2]bicyclooctane) . A bridged ring occurs when 
5 one or more carbon atoms link two non-adjacent carbon 

atoms. Preferred bridges are one or two carbon atoms. It 
is noted that a bridge always converts a monocyclic ring 
into a tricyclic ring. When a ring is bridged, the 
substituents recited for the ring may also be present on 

10 the bridge. 

As used herein, the term "heterocycle" or 
"heterocyclic group" is intended to mean a stable 5, 6, or 
7-meihbered monocyclic or bicyclic or 7, 8, 9, or 10- 
menibered bicyclic heterocyclic ring which is saturated, 

15 partially unsaturated or xansaturated (aromatic), emd which 
consists of carbon atoms and 1, 2, 3, or 4 ring heteroatoms 
independently selected from the group consisting of N, 0 
and S and including any bicyclic group in which any of the 
above-defined heterocyclic rings is fused to a benzene 

20 ring. The nitrogen and sulftir heteroatoms may optionally 

be oxidized (i.e., N<-»0 and S(O)p) . The nitrogen atom may be 
substituted or unsubstituted (i.e., N or NR wherein R is H 
or another substituent, if defined) . The heterocyclic ring 
may be attached to its pendant group at any heteroatom or 

25 carbon atom that results in a stable structure. The 

heterocyclic rings described herein may be substituted on 
carbon or on a nitrogen atom if the resulting compound is 
stable. A nitrogen in the heterocycle may optionally be 
quatemized. It is preferred that when the total number of 

30 S and O atoms in the heterocycle exceeds 1, then these 
heteroatoms are not adjacent to one another. It is 
preferred that the total number of S and O atoms in the 
heterocycle is not more than 1. As used herein, the term 
^^aromatic heterocyclic group" or "^heteroaryl" is intended 

35 to mean a stable 5, 6, or 7-membered monocyclic or bicyclic 
or 7, 8, 9, or 10-membered bicyclic heterocyclic aromatic 
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ring which consists of carbon atoms and 1, 2, 3, or 4 
heteroatoms independently selected from the group 
consisting of 0 and" S. The nitrogen atom may be 
substituted or unsubstituted (i.e., N or NR wherein R is H 
5 or another substituent, if defined). The nitrogen and 
sulfur heteroatoms may optionally be oxidized (i.e., 
and S(O)p) . It is to be noted that total number of S and 0 
atoms in the aromatic heterocycle is not more than 1. 
Bridged rings are also included in the definition of 
10 heterocycle. A bridged ring occxirs when one or more atoms 
(i.e., C, O, N, or S) link two non-adjacent carbon or 
nitrogen atoms. Preferred bridges include, but are not 
limited to, one carbon atom, two carbon atoms, one nitrogen 
atom, two nitrogen atoms, and a carbon-^nitrogen group. It 
15 is noted that a bridge always converts a monocyclic ring 
into a tricyclic ring. When a ring is bridged, the 
substituents recited for the ring may also be present on 
the bridge. 

Examples of heterocycles include, but are not limited 

20 to, acridinyl, azocinyl, benzimidazolyl, benzofuranyl, 
benzothiofuranyl, benzothiophenyl, benzoxazolyl , 
benzoxazolinyl, benzthiazolyl, benztriazolyl, 
benztetrazolyl, benzisoxazolyl, benzisothiazolyl, 
benzimidazolinyl, carbazolyl, 4aJir"Carbazolyl, carbolinyl, 

25 chromanyl, chromenyl, cinnolinyl, decahydroquinolinyl, 

2H, 6H-1 , 5 , 2-dithiazinyl , dihydrof uro [2,3 -b] tetrahydrof viran, 
furanyl, furazanyl, imidazolidinyl, imidazolinyl, 
imidazolyl, iH-indazolyl, indolenyl, indolinyl, 
indolizinyl, indolyl, 3H-indolyl, isatinoyl, 

30 isobenzo furanyl, isochromanyl, isoindazolyl, isoindolinyl, 
isoindolyl, isoguinolinyl, isothiazolyl, isoxazolyl, 
methylenedioxyphenyl, morpholinyl, naphthyridinyl, 
octahydroisoquinolinyl, oxadiazolyl, 1, 2, 3-oxadiazolyl, 
1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1, 3 , 4-Gxadiazolyl, 

35 oxazolidinyl, oxazolyl, oxindolyl, pyrimidinyl, 
phenanthridinyl, phenanthrolinyl , phenazinyl, 
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phenothiazinyl, phenoxathinyl , phenoxazinyl, phthalazinyl , 
piperazinyl, piperidinyl, piperidonyl, 4-piperidonyl, 
piperonyl, pteridinyl, purinyl, pyranyl, pyrazinyl, 
pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, 
5 pyridooxazole, pyridoimidazole, pyridothiazole , pyridinyl, 
pyridyl, pyrimidinyl, pyrrolidinyl, pyrrolinyl, 
2H-pyrrolyl, pyrrolyl, quinazolinyl, quinolinyl, 
4H-quinolizinyl , quinoxalinyl , quinuclidinyl , 
tetrahydrof urany 1 , tetrahydroisoquinolinyl , 
10 tetrahydroquinolinyl , tetrazolyl , 6if-l , 2 / 5- thiadiazinyl , 

1.2.3- thiadiazolyl, 1,2,4-thiadiazolyl, 1,2, 5-thiadiazolyl, 

1.3.4- thiadiazolyl, thianthrenyl, thiazolyl, thienyl, 
thienothiazolyl, thienooxazolyl, thienoiitddazolyl, 
thiophenyl , triazinyl , 1,2, 3 - triazolyl , 1,2, 4- triazolyl , 

15 1,2, 5- triazolyl, 1,3,4-triazolyl, and xanthenyl. Also 

included are fused ring and spiro confounds containing, for 
example, the above heterocycles . 

The phrase "pharmaceutically acceptable" is enqplqyed 
herein to refer to those confounds, materials, 

20 coicpositions, and/ or dosage forms which are, within the 
scope of soxind medical judgment, suitable for use in 
contact with the tissues of human beings and animals 
without excessive toxicity, irritation, allergic response, 
or other problem or complication, commensurate with a 

25 reasonable benefit/risk ratio. 

As used herein, "pharmaceutically acceptable salts" 
refer to derivatives of the disclosed conipoTinds wherein the 
psLrent coxr^ound is modified by making acid or base salts 
thereof. Examples of pharmaceutically acceptable salts 

30 include, but are not limited to, mineral or organic acid 
salts of basic residues such as amines; alkali or organic 
salts of acidic residues such as carboxylic acids; and the 
like. The phariaaceutically acceptable salts include the 
conventional non-toxic salts or the quaternary aramoniiua 

35 salts of the parent compound formed, for example, from non- 
toxic inorganic or organic acids. For exairple, such 
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conventional non-toxic salts include those derived from 
inorganic acids such as hydrochloric, hydrobromic, 
sulfuric, sulfamic, phcisphoric, nitric and the like; and 
the salts prepared from organic acids such as acetic, 
5 propionic, succinic, glycolic, stearic, lactic, malic, 

tartaric, citric, ascorbic, pamoic, maleic, hydroxymaleic, 
phenylacetic, glutamic, benzoic, salicyclic, sulfanilic, 2- 
acetoxi*)enzoic, fimiaric, toluenesulfonic, methanesulfonic, 
ethane disulfonic, oxalic, isethionic, and the like. 
10 The pharmaceutically acceptable salts of the present 

invention can be synthesized from the parent compound that 
contains a basic or acidic moiety by conventional chemical 
methods. Generally, such salts can be prepared by reacting 
the free acid or base forms of these compounds with a 
15 stoichiometric amount of the appropriate base or acid in 

water or in an organic solvent, or in a mixture of the two; 
generally, non-agueous media like ether, ethyl acetate, 
ethanol, isopropanol, or acetonitrile are preferred. Lists 
of suitable salts are foimd in Remington's Pharmaceutical 
20 Sciences, 17th ed., Mack Publishing Conpany, Easton, PA, 
1985, p. 1418, the disclosure of which is hereby 
incorporated by reference. 

Since prodrugs are known to enhance numerous desirable 
qualities of pharmaceuticals (e.g., solubility, 
25 bioavailability, manufacturing, etc.) the compounds of the 
present invention may be delivered in prodrug form. Thus, 
the present invention is intended to cover prodrugs of the 
presently claimed corr^jounds, methods of delivering the same 
and compositions containing the same. "Prodrugs" are 
30 intended to include any covalently bonded carriers that 
release an active parent drug of the present invention in 
vivo when such prodrug is administered to a mammalian 
subject. Prodrugs the present invention are prepared by 
modifying functional groups present in the compound in such 
35 a way that the modifications are cleaved, either in routine 
manipulation or in vivo, to the parent confound. Prodrugs 
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Include compoxinds of the present invention wherein a 
hydroxy, amino, or sulfhydryl group is bonded to any group 
that, when the prodrug of the present invention is 
administered to a mammalian subject, it cleaves to form a 
5 free hydroxyl, free amino, or free sulfhydryl group, 

respectively. Exaitples of prodrugs include, but are not 
limited to, acetate, formate, and benzoate derivatives of 
alcohol and amine functional groups in the confounds of the 
present invention. 

10 "Stable compound" and "stable structure" are meant to 

indicate a compound that is sufficiently robust to STirvive 
isolation to a useful degree of purity from a reaction 
mixture, and formulation into an efficacious therapeutic 
agent. It is preferred that there presently recited 

15 Gompoimds do not contain a N-halo, S(0)2H, or S(0)H group. 

"Substituted" is intended to indicate that one or more 
hydrogens on the atom indicated in the es^ression using 
"siibstituted" is replaced with a selection from the 
indicated group (s), provided that the indicated atom's 

20 normal valency is not exceeded, and that the substitution 
results in a stable compound. When a substituent is keto 
(i.e., =0) group, then 2 hydrogens on the atom are 
replaced . 

As used herein; "treating" or "treatment" cover the 
25 treatment of a disease- state in a mammal, particularly in a 
human, and include: (a) preventing the disease-state from 
occiirring in a mammal, in particular, when such mammal is 
predisposed to the disease-state but has not yet been 
diagnosed as having it; (b) inhibiting the disease- state, 
30 i.e., arresting it development; and/or (c) relieving the 
disease-state, i.e., causing regression of the disease 
state . 

"Therapeutically effective amount" is intended to 
include an amount of a corapoxmd of the present invention 
35 that is effective when administered alone or in combination 
to inhibit factor Xa. "Therapeutically effective amoxmt" 
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is also intended to include an amount of the combination of 
compounds claimed that is effective to inhibit factor Xa. 
The combination of compounds is preferably a synergistic 
combination. Synergy, as described, for example, by Chou 
5 and Talalay, Adv. Enzyme Regul. 1984, 22:27-55, occurs when 
the effect (in this case, inhibition of factor Xa) of the 
coirpounds when administered in combination is greater than 
the additive effect of the compounds when administered 
alone as a single agent. In general, a synergistic effect 
10 is most clearly demonstrated at sub-optimal concentrations 
of the coBCtpounds- Synergy can be in terms of lower 
cytotoxicity, increased antithrombotic effect, or some 
other beneficial effect of the combination compared with 
the individual components. 

15 

SYNTHESIS 

The con^jounds of the present invention can be prepared 
in a number of ways known to one skilled in the art of 
organic synthesis. The compounds of the present invention 

20 can be synthesized using the methods described below, 
together with synthetic methods Imown in the art of 
synthetic organic chemistry, or by variations thereon as 
appreciated by those skilled in the art. Preferred methods 
include, but are not limited to, those described below. 

25 The reactions are performed in a solvent appropriate to the 
reagents and materials eiaployed and suitable for the 
transformations being effected. It will be iinderstood by 
those skilled in the art of organic synthesis that the 
functionality present on the molecule should be consistent 

30 with the transformations proposed. This will sometimes 
require a judgment to modify the order of the synthetic 
steps or to select one particular process scheme over 
another in order to obtain a desired conpound of the 
invention - 

35 It will also be recognized that another major 

consideration in the planning of any synthetic route in 
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this field is the judicious choice of the protecting group 
used for protection of the reactive functional groups 
present in the compounds described in this invention • An 
authoritative account describing the many alternatives to 
5 the trained practitioner is Greene and Wuts {Protective 
Groups In Organic Synthesis, Wiley and Sons, 1991) . All 
references cited herein are hereby incorporated in their 
entirety herein by reference. 

The synthesis of compounds of the present invention 
10 that involves the usage of intermediate A-B is accomplished 
via standard methods known to those skilled in the art. 
The general route that involves this type of methodology is 
outlined in Scheme 1. 

15 Scheme 1 

P4 — P— M— M4 ^= G-Gi — P-rM — Z-A-B 

Formula I 

NH2-A-B, HO-A-B,. 
HS-A-B, ClCHj-A-B 

Standard Couplings 

G-Gi — P— M — (acid chloride, acid, sulfonylchloride, 
amino, alkylhalide, etc) 

Formula II 



A-B intermediates can be obtained via Ullman or 
20 Buchwald methodologies that are outlined in the schemes 
below. 
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Scheme 2 

0 

.4a 



^4 "U' 




Cul, K2CO3, DMSO 

130 °C Ullman or 
^ 

Pd2(c3ba)3, NaO^'Bu 

Q- = CH2, 0, S, NR 




•Buchwald" 



Intermediates A-B wherein the B group contains an 
5 oxidizable group can be obtained by oxidation, e.g. S to SO 
and SO2. The pyridone analogs can also be prepared via the 
Ullman methodology. The Ullman coupling can also be 
applied to prepare urea analogs shown in scheme 3 . 



Scheme 3 

0 




Piperidone A--B analogs can be prepared via the method 
outlined in scheme 4. 

15 
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Sohcune 4 



BOCHN 



R* 1. KO^U, BIHAP BOCWH^,^^ 



2. Hydr. 



1. KO^Bu, THF 

2. TFA 

^•4 



A-B 



Aminopyridyl and aminopyrimidyl A-B analogs (see 
5 structures below) can also be prepared using routes similar 
to those of scheme 2-4. 





10 Piperidone A-B intermediates shown above can also be 

can be fxirther elaborated to afford other compounds of the 
present invention by numerous methods known to those 
skilled in the art (e.g., see scheme 5). 
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Scheme 5 




6"" 



-(3. 



6 



Pr=Protecting 
group 



LDA, R^^~X or 
R^^-S-S-R^^ or, TSN3 or 
V BuONO or EtOCOCl 



i 



1. LDA, RSe-SeR 

2. MCPBA 

3. Heat 



4a 



Additional A-B intermediates can be synthesized by the 
chemical manipulation of the amino functionality of the 
conpounds described above (see Scheme 6) . 



Scheme 6 

^^^V^" 1, Diazotize 1[ 




B 



^ 2. KI, or acid or 
A-B HSR and or oxidize 

or n-BuLi, R = I OH 

B{0iPr)3, H3O" sh! SO2CI, B(0H)2 



Other possible A-B inteannediates can be synthesized by 
the methods shown in scheme 7. The iodo-ester intermediate 
can be subjected to the Ullman and/or the Buchwald coupling 
methodologies to afford A-B intermediates. These 
15 intermediates in turn can be homologated via the Amdt 
Eistert methodology to afford other A-B intermediates. 
Alternatively, the ester functionality can be reduced to 
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the alcohol that in turn can be converted to a variety of 
A-B intermediates by procedures kno^ to those skilled in 
the art« 



Scheme 7 



H-B 



Ullinan or Buchwald 
coupling 



B 



1. LiOH, THP /water 

2. IBCF, EtjN 

3. NaBH4, THF/water 



HS 



LiOH, THF/water 
Oxalyl chloride 
Diazomethane, AgsO 
water 



Non-aromatic intermediates as shown in scheme 8 can be 
synthesized via procedures known to those skilled in the 
10 art. These intermediates can theui be further manipulated 
to incorporate R^^ via .procedures previously described. 



Scheme 8 



15 



PhtN 



1. KO*Bu, 



Cis/ trans clOC'' 



PhtN 



I** 



Alternative non-aromatic intermediates can be 
synthesized via procedures known to those skilled in the 
art, e.g., see scheme 9. These intermediates can also be 
further manipulated to incorporate R^^ via procedures 
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described previously. Further modifications of the ester 
functionality can be done via procedures described above. 

ScheniB 9 



Cls /trans ciOC''^^^'''""^^^''' 



R= OH, SH, ISIH2, 
Br, Ester, etc 



Schemes 2-9 describe methods of preparing A-B 
intermediates that can then be coupled with other 
appropriate intermediates to form compounds of the present 

10 invention. The halogenated intermediates illustrated in 

the schemes shown above when subjected to the Ullman or the 
Buchwald-Goldman coupling methodologies afford compounds of 
this invention. 

In cases wherein an intermediate of the present 

15 invention has a reactive group, the Ullman or the Buchwald- 
Goldman couplings are usually performed at an earlier stage 
of the synthesis. This intermediate may be modified later 
by those skilled in the art to afford coitqpotinds of the 
present invention (see Scheme 10) . 

20 
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Schema 10 




Compounds of the present invention wherein the B 
sxibunit of the A-B substituent is a hetero siibstituted 
cyclic amide can also iindergo an Ullman or a Buchwald 
coupling to afford compounds of the present invention • 



Scheme 11 



l(f'V n4 or S, SO, 



SO2 or NR^'^ 
^ 




I Cul, K2CO3, DMSO N~^^jj4a 

130 "C or \_;f ^ 

^0, S, SO, 

Cul, K2CO3, SO2. NR^'' 

80 ''C ^N^NHa 



NH2 
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Likewise compoxmds of the present invention wherein B 
is a cyclic urea can also be prepared via the Ullman or 
Buchwald methodology described in scheme 12. Further 
5 elaboration by those skilled in the art would provide 
compounds of the present invention. 



An alternate approach to compounds of the present 
invention wherein the B subunit of the A-B group of formula 
I is a bicycle is shown in scheme 13. Further elaboration 
by those skilled in the art would provide compounds of the 
15 present invention. 



Scheme 12 



O 




10 
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Schemes 2-13 describe how to make the A-B moieties of 
5 the present invention and how to couple them to prepare 

compounds of the present invention. In the above schemes/ 
the Z group may or may not be present depending on how the 
A-B group is coupled. The coupling portion of the A-B 
group could (a) be displaced by the incoming Z or M group, 
10 (b) become the Z group / or (c) be incorporated into ring M. 

The remaining portions of the compoxinds of the present 
invention, G-Gi-P-M-Z, G-Gi-M-P-Z, G-Gi-P-M, G-Gi-M-P, G-Gi- 
M-Z, and G-G^-M, can be prepared using methods known to 
those of ordinary skill in the art. All of the following 
15 patents and piiblications are incorporated herein by 

reference. For compounds wherein ring P is absent and ring 
M is a 5-/ 6-, or 7-membered ring, one of ordinary skill in 
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the art can look to US 5,939,418, US 5,925,635, US 
6,057,342, US 6,187,797, US 6,020,357, US 6,060,491, US 
5,998,424, US 6,191,159, W098/57951, W099 732454, 
WOOO/039108, WOOO/059902, WOOl/32628, WOOl/005785, USSN 
5 09/892,319, DSSN 60/313,552, USSN 60/246,108, and USSN 
09/887,936 for starting materials and intermediates to 
which the present B and/ or A-B groups can be coupled. For 
compounds wherein ring P is fused to ring M (i.e., a 
bicyclic moiety is present) , one of ordinary skill in the 

10 art can look to WOOO/39131, USSN 60/246,125, USSN 

60/292,665, USSN 60/278,173, USSN 60/278,165, and USSN 
09/887,850 for starting materials and intermediates to 
which the present B and/or A-B groups can be coupled. 

For compounds wherein G is a ring siobstituted with a 

15 basic moiety, one of ordinary skill in the art can look to 
US 5,939,418, US 5,925,635, US 6,057,342, US 6,187,797, US 
6,020,357, US 6,060,491, US 6,191,159, W098/57951, 
W099/32454 WOOO/059902, WOOl/32628, WOOO/39131, USSN 
09/892,319, USSN 60/313,552, USSN 60/246,108, USSN 

20 60/246,125, USSN 60/292,665, USSN 60/278,173, and USSN 

60/278,165 for starting materials and intermediates to form 
the present G-Gi-P-M-Z, G-Gi-M-P-Z, G-Gi-P-M-Z-A, and/ or G- 
Gi-M-P-Z-A groups to which the present B and/ or A-B groups 
can be coupled. For compounds wherein G is a ring 

25 substituted with a non-basic group, one of ordinary skill 
in the art can look to US 5,998,424, WOOO/39131, 
WOOO/059902, WOOl/32628, USSN 09/892,319, USSN 60/313,552, 
USSN 60/246,108, USSN 60/246,125, USSN 60/292,665, USSN 
60/278,173, and USSN 60/278,165 for starting materials and 

30 intermediates to form the present G-Gi-P-M-Z, G-Gi-M-P-Z, G- 
Gi-P-M-Z-A, and/or G-Gi-M-P-Z-A groups to which the present 
B and/ or A-B groups can be coupled. For compounds wherein 
G is a bicyclic moiety, one of ordinary skill in the art 
can look to W098/57951 WOOO/039108, WOOO/39131, USSN 
35 09/892,319, USSN 60/313,552, USSN 60/246,108, USSN 

60/246,125, USSN 60/292,665, USSN 60/278,173, and USSN 
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60/278,165 for starting materials and intermediates to form 
the present G-Gi-P-M-Z, G-61-M-P-Z, G-Gi-P-M-Z-A, and/ or G- 
Gi-M-P-Z-A groups to which the present B and/or A-B groups 
can be coupled. For conpounds wherein A is an indoline or 
5 similar bicycle, one of ordinary skill in the art can look 
to WOOl/005785 for starting materials and intermediates to 
which the present B group can be coupled or from which the 
present A-B groups can be formed. Scheme 14 

illustrates some of the numerous pyrrole intermediates that 
10 can be used to prepare compounds of the present invention 
(R2 is the point of attachment for Z-A-B and can be H, a 
protecting group, a group modifiable to Z or Z-A, Z, Z-A, 
or A) . These intermediates are described in the above- 
noted patents and publications. 

15 

Scheme 14 




Scheme 15 illustrates some of the numerous imidazole, 
20 triazole, and tetrazole intermediates that can be used to 
prepare compounds of the present invention. These 
intermediates are described in the above-noted patents and 
publications. In Scheme 15, V is nitro, amino, thio, 
hydroxy, sulfonic acid, sulfonic ester, sulfonyl chloride, 
25 ester, acid, or halide. In Scheme 15, U is aldehyde. 
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ester, acid, amide, amino, thio, hydros, sulfonic acid, 
sulfonic ester, sulfonyl chloride, or methylene halide. 

Scheme 15 

R^' R'* 



r^R^ rh rh rh 
^^^Y"" ""^^fj ^x'^Y 



u u u 

r^^ ,R^* 



ry" "^'^^ "^"^ 



COJAe COJ^e O^OEt O OEt 




Scheme 16 shows some of the numerous pyrazole 
intermediates that can be used to prepare compounds of the 
present invention. These intermediates are described in 
10 the above-noted patents and publications. 
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Scsheme 16 




Scheme 17 depicts some of the numerous oxazole, 
5 thiazole, isoxazole, oxadiazole, and thiadiazole 

intermediates that can be used to prepare compounds of the 
present invention. These intermediates are described in 
the above-noted patents and publications. In Scheme 17, V 
is nitro, amino, ester, or acid. 



10 



Scheme 17 



'-Sr'^V ^"eT^^"^^* R^''-^^"^'^ R^*-^^"^ G-6^~^02Et 



J-Sj lf7 J^N >=( X 

)=< >=< X O-Gi ^COaEt G-O; \OjBt 

G-Gj COaEt G-Gj NHa g_Gj NHj 

N"% <% 



6-^~^02Et 6-6^~~^C02Et G-G^~~^02Et q-G^""^: 



,Bt 



Scheme 18 Illustrates two intermediates useful for 

15 making a compound of the present invention wherein ring P 

is fused to ring K. Scheme 18 also illustrates a number of 
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bicyclic compounds that can be made from these 
intermediates or derivatives thereof. These intermediates 
and their modification are described in the above-noted 
patents and publications. 



Scheme 18 




Scheme 19 depicts another intermediate useful for 
making a conpound of the present invention wherein ring P 
is fused to ring M. Scheme 19 also illustrates a number of 
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bicyclic compoimds that can be made from this intermediate 
or derivatives thereof (e.g., the corresponding 
cyclohexenone) . In Scheme 19, U is OH or morpholine and V 
is H or C(0)R^^. This intermediate, derivatives thereof, 
5 and their modification are described in the above-noted 
patents and pijbli cat ions. 

Scheme 19 




10 

Scheme 20 shows another intermediate useful for making 
a compound of the present invention wherein ring P is fused 
to ring M. Scheme 20 also illustrates a number of bicyclic 
^ compoiinds that can be made from this intermediate or 
15 derivatives thereof. This intermediate, derivatives 

thereof, and their modification are described in the above- 
noted patents and pioblications . 



158 



wo 03/026652 



PCT/US02tt9491 



Sohsme 20 





n := 0-1 



n = 0-1 



A-B 



N 
Q-E 



A-B 



X = 0,S(0)„,NP or CHj 
n=0-l 



10 



Scheme 21 illustrates a number of other bicyclic rings 
that are considered to be part of the present bicyclic 
group, rings P-M. Scheme 21 also describes a method of 
converting the shown rings to conpounds of the present 
invention. As one of ordinary skill in the art would 
recognize, this method would be applicable to other 
heterobicyclics not shown. 
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Other useful pyrazole intermediates wherein is an 
5 amide are exemplified in Scheme 22. Compounds of the 
present invention wherein the Gi group is other than an 
amide can be easily manipulated to other linker 
functionalities according to the methodologies known in the 
art, including the methodologies outlined in W098/28269 and 
10 W098/28282, the contents of both are incorporated herein by 
reference • 
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Schame 22 




Br 



Scheme 23 depicts some of the numerous 6-membered 
5 aromatic ring intenaediates that can be used to prepare 
compounds of the present invention. These intermediates 
are described in the above-noted patents and publications. 
In Scheme 23, V is nitro, protected sulfonamide r or ester 
group and is a precursor of group Z of the present 
10 invention. 
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Scheme 23 




Benzo- fused dihydro-pyridone intermediates of the 
5 present invention can be prepared from readily available 
starting materials as shovm in Scheme 24. 



Scheme 24 




10 

Other benzo-bicyclic conpounds can be obtained as 
shovm in schemes 25 and 26. 
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Scheme 25 



,1a 



BH(0H)2 
Br Gi-G 



1. B0C2O 

2. LiOH, THF 

3. Oxalyl Cl. pia4:>r^ 



4. iVryl amine 



Suzuki conditions 




G-G, 




^2 X = NH, O, S, 
NHCOR 
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Scheme 26 




Intermediates A-B of the present invention wherein A 
5 is indoline can be prepared as shown in scheme 27. This 
type of intermediate can then be attached to the remainder 
of the desired compound as described previously. 
Alternatively, the indoline can be attached to the other 
half of the desired compoxuid prior to formation of the 
10 lactam ring. 
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Scheme 27 




1. {Boc)20, 

DMAP, THF 




2. Pd{0H)2/C, 
Hg, MeOH 



Boc 



1. ClC{0)-{CH2)r-Cl 
K-t-BuO, THF 

2. TPA 



6 



O 




H 



5 



Compounds of the present Invention wherein ring P is 



absent and ring M is a six-membered ring can be obtained as 
shown in scheme 28. These types of compounds can be 
obtained from commercially available anthranilic acids or 
their anthranilates • Anthranilic acids or their nitro 

10 precursors can be coupled with a suitable B-A-V (wherein V 
is a amino fxinctionality) in presence of a base such as 
triethyl amine, pyridine, or DMAP, Subsequent coupling 
with an appropriate acid chloride or aniline or 
aminppyridyl should afford compounds of the present 

15 invention. 
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Scheme 28 



.la 



^^^C\^COOH 1. socio 



NO2 or NH2 




NO2 or MH2 



1. [H] then 
couple to 6-C(0)Cl, 

Utm^ or 

2, Couple to G-C(0)C1, DMAP 




-A-B 



10 



In an analogous fashion the anthranilates can be 
coupled with a suitable amine, aniline, or aminopyrimidyl 
to afford the corresponding benzamide. The benzamides can 
then be coupled with an appropriate B-A-V (wherein V is a 
acid chloride derivative, an alkyl halide, or a sulfonyl 
chloride) to afford additional compounds of the present 
invention (see scheme 29) . 



15 



20 



Scheme 29 



COOH 





Commercially available ring M derivatives bearing a 
nitro and amino functionality can also be derivatized as 
shown above to afford bisamide analogs. In this case, 
coupling of the aniline with B-A-V (wherein V is an acid 
chloride, a sulfonyl chloride, or an alkylhalide) affords 
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an intermediate that can be subjected to treatment with an 
appropriate 6-U (wherein U is either a acid chloride or an 
a:ikyl halide) in presence of a suitable base such as DMAP. 
It should be noted that the order of addition of B-A-V and 
5 G-U can be reversed to obtain other conrpoimds of the 
present invention (see scheme 30) . 



Scheme 30 




It should be noted that the syntheses shown above 
could be modified to use coupling intermediates such as 
lodo-A-V, wherein V is an acid chloride, amino, 
alkylhalide, or sulfonyl chloride. These in turn could be 

15 coupled to a G-U group. The iodo intermediate could then 
be siibjected to Ullman or Buchwald coupling as described 
previously to afford compoxmds of the present invention. 
The iodo intermediate could also be converted to an amine 
via standard Buchwald conditions to afford the 

20 corresponding anilino intermediate. This in turn could be 
coupled as previously described to afford compounds of the 
present invention. 

When M is a non-aromatic ring, the compounds of this 
invention with general structure of Formula I can be 

25 synthesized by using similar methods as described 
previously and by those skilled in the art. One 
diastereomer of a compoxind of Formula I may display better 
activity compared with the others. Thus, the following 
stereochemistries are considered to be a part of the 

30 present invention. 
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When required, separation of the racemic material can 
be achieved by HPLC using a chiral column or by a 
resolution using a resolving agent such as canphonic 
5 chloride as in Wilen, S. H. Tables of Resolving Agents and 
Optical Resolutions 1972, 308 pp or using enantiomerically 
pure acids and bases, A chiral compound of Formula I may 
also be directly synthesized using a chiral catalyst or a 
chiral ligand, e.g., Jacobsen, E. Acc. Chem. Res. 2000, 33, 
10 421-431, or using other enantio- and diastereo-selective 
reactions and reagents knovni to one skilled in the art of 
asymmetric synthesis. 

UTILITY 

15 The compounds of this invention are inhibitors of 

factor Xa and are useful as anticoagulants for the 
treatment or prevention of thromboembolic disorders in 
mammals (i.e., factor Xa-associated disorders). In 
general, a thromboembolic disorder is a circulatory disease 

20 caused by blood clots (i.e., diseases involving fibrin 
formation, platelet activation, and/or platelet 
aggregation). The term "thromboembolic disorders" as used 
herein includes arterial cardiovascular thromboembolic 
disorders, venous cardiovascular thromboembolic disorders^ 

25 and thromboembolic disorders in the chambers of the heart. 
The teirm "thromboembolic disorders" as used herein also 
includes specific disorders selected from, but not limited 
to, unstable angina or other acute coronary syndromes, 
first or recurrent myocardial infarction, ischemic sudden 

168 



wo 03/026652 PCT/US02/29491 

death, transient ischemic attack, stroke, atherosclerosis, 
peripheral occlusive arterial disease, venous thrombosis, 
deep vein thrombosis, throitibophlebitis , arterial embolism, 
coronairy arterial thrombosis, cerebral arterial thrombosis, 
5 cerebral embolism, kidney embolism, pulmonary embolism, and 
throitibosis resulting from (a) prosthetic valves or other 
implants, (b) indwelling catheters, (c) stents, (d) 
cardiopulmonary bypass, (e) hemodialysis, or (f) other 
procedures in which blood is exposed to an artificial 

10 surface that promotes thrombosis. It is noted that 

thrombosis includes occlusion (e.g. after a bypass) and 
reocclusion (e.g., during or after percutaneous 
transluminal coronary angioplasty) • The thromboembolic 
disorders may result from conditions including but not 

15 limited to atherosclerosis, surgery or surgical 
complications, prolonged immobilization, arterial 
fibrillation, congenital thrombophilia, cancer, diabetes, 
effects of medications or hormones, and complications of 
pregnancy. The anticoagulant effect of compounds of the 

20 present invention is believed to be due to inhibition of 
factor Xa or thrombin. 

The effectiveness of compounds of the present 
invention as inhibitors of factor Xa was determined using 
purified hxaman factor Xa and synthetic substrate . The rate 

25 of factor Xa hydrolysis of chromogenic substrate S2222 

(Diapharma/Chromogenix, West Chester, OH) was measured both 
in the absence and presence of compounds of the present 
invention. Hydrolysis of the substrate resulted in the 
release of pNA, which was monitored spectrophotometrically 

30 by measuring the increase in absorbance at 405 nm. A 

decrease in the rate of absorbance change at 405 nm in the 
presence of inhibitor is indicative of enzyme inhibition. 
The results of this assay are expressed as inhibitory 
constant, Ki. 

35 Factor Xa determinations were made in 0.10 M sodium 

phosphate buffer, pH 7.5, containing 0.20 M NaCl, and 0*5% 
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PEG 8000. The Michaelis constant, I^, for substrate 
hydrolysis was determined at 25 ''C using the method of 
Lineweaver and Burk. Values of Ki were determined by 
allowing 0.2-0.5 nM human factor Xa (Enzyme Research 
5 Laboratories, South Bend, IN) to react with the substrate 
(0.20 mM - 1 mM) in the presence of inhibitor. Reactions 
were allowed to go for 30 min and the velocities (rate of 
absorbance change vs. time) were measured in the time frame 
of 25-30 min. The following relationship was used to 
10 calculate Ki values: 

(vo-Vs)/vs = I/(Ki (1+ S/I^)) 

where : 

vo is the velocity of the control in the absence of 
inhibitor; 

15 vs is the velocity in the presence of inhibitor; 

I is the concentration of inhibitor; 
Ki is the dissociation constant of the 

enzyme : inhibitor complex; 
S is the concentration of sxibstrate; 
20 Ejn is the Michaelis constant. 

Coicqpoxmds tested in the above assay are considered to 
be active if they eadiibit a Ki of ^ 10 yM. Preferred 
compounds of the present invention have Ki's of < 1 yM. 
More preferred compounds of the present invention have Ki's 
25 of < 0.1 yM. Even more preferred coit^jounds of the present 
invention have Ki's of f 0-01 liM. Still more preferred 
compounds of the present invention have Ki's of S 0,001 yM. 
Using the methodology described above, a number of 
compounds of the present invention were found to exhibit 
30 Ki's of ^ 10 yM, thereby confirming the utility of the 
compounds of the present invention as effective Xa 
inhibitors. 

The antithrombotic effect of compounds of the present 

invention can be demonstrated in a rabbit arterio -venous 
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(AV) shimt thrombosis model. In this model, rabbits 
weighing 2-3 kg anesthetized with a mixture of xylazine (10 
mg/kg i.m. ) and ketamine (50 mg/kg i.m*) are used. A 
saline-filled AV shunt device is connected between the 
femoral arterial and the femoral venous cannulae. The AV 
shtint device consists of a piece of 6-cm tygon tubing that 
contains a piece of silk thread. Blood will flow from the 
femoral artery via the AV- shunt into the femoral vein. The 
exposure of flowing blood to a silk thread will induce the 
formation of a significant thrombus. After 40 min, the 
sh\mt is disconnected and the silk thread covered with 
thrombus is weighed. Test agents or vehicle will be given 
(i.v., i.p., S.C., or orally) prior to the opening of the 
AV shunt. The. percentage inhibition of thrombus formation 
is determined for each treatment group. The ID5Q values 
(dose which produces 50% inhibition of thrombus formation) 
are estimated by linear regression. 

The compounds of the present invention may also be 
useful as inhibitors of serine proteases, notably human 
thrombin. Factor Vila, Factor IXa, Factor XIa, urokinase, 
plasma kallikrein, and plasmin. Because of their 
inhibitory action, these compounds are indicated for use in 
the prevention or treatment of physiological reactions, 
blood coagulation and inflammation, catalyzed by the 
aforesaid class of enzymes. Specifically, the conpounds 
have utility as drugs for the treatment of diseases arising 
from elevated thrombin activity such as rayoccirdial 
infarction, and as reagents used as anticoagulants in the 
processing of blood to plasma for diagnostic and other 
commercial puirposes. 

Some compoiinds of the present invention were shown to 
be direct acting inhibitors of the serine protease thrombin 
by their ability to inhibit the cleavage of small molecule 
substrates by thrombin in a purified system. Jn vitro 
inhibition constants were deteinnined by the method 
described by Kettner et al. in J. Biol. Chem. 265, 18289- 
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18297 (1990), herein incoirporated by reference. In these 
assays, throinbin-iaediated hydrolysis of the chromogenic 
substrate S2238 (Helena Laboratories, Beaumont, TX) was 
monitored spectrophotometrically. Addition of an inhibitor 
5 to the assay mixture results in decreased absorbance and is 
indicative of thrombin inhibition. Human thrombin (Enzyme 
Research Laboratories, Inc., South Bend, IN) at a 
concentration of 0.2 nH in 0.10 M sodium phosphate buffer, 
pH 7.5, 0.20 M NaCl, and 0.5% PEG 6000, was incubated with 

10 various substrate concentrations ranging from 0.20 to 0.02 
mM. After 25 to 30 min of incubation, thrombin activity 
was assayed by monitoring the rate of increase in 
absorbance at 405 nm that arises owing to siabstrate 
hydrolysis. Inhibition constants were derived from 

15 reciprocal plots of the reaction velocity as a function of 
substrate concentration using the standard method of 
Lineweaver and Burk. Using the methodology described 
above, some compounds of this invention were evaluated and 
found to exhibit a K± of less than 10 yM, thereby 

20 confirming the utility of the compounds of the present 
invention as effective thrombin inhibitors. 

■Che confounds are administered to a mammal in a 
therapeutically effective amount. By "therapeutically 
effective amoxint" it is meant an amoxant of a compound of 

25 the present invention that, when administered alone or in 
combination with an additional therapeutic agent to a 
mammal, is effective to treat a thromboembolic condition or 
disease. 

The con^oimds of the present invention can be 
30 administered alone or in combination with one or more 
additional therapeutic agents. By "administered in 
coinbination" or "combination therapy" it is meant that a 
coirpound of the present invention and one or more 
additional therapeutic agents are acaministered concurrently 
35 to the mammal being treated. When administered in 

combination each component may be administered at the same 
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time or sequentially in any order at different points in 
time. Thus, each conponent may be administered separately 
but sufficiently closely in time so as to provide the 
desired therapeutic effect. 

Additional therapeutic agents include other anti- 
coagulant or coagulation inhibitory agents, anti-platelet 
or platelet inhibitory agents, thrombin inhibitors, 
thrombolytic or fibrinolytic agents, anti-arrythmic agents, 
anti-hypertensive agents, calcium channel blockers {L-type 
and T-type) , cardiac glycosides, diruetics, 
mineralocorticoid receptor antagonists, phospodiesterase 
inhibitors, cholesterol/lipid lowering agents and lipid 
profile therapies, anti-diabetic agents, ant i -depressants, 
anti- inflammatory agents (steroidal and non-steroidal) , 
anti-osteoporosis agents, hormone replacement therapies, 
oral contraceptives, anti-obesity agents, anti-anxiety 
agents, anti -proliferative agents, anti-tumor agents, anti- 
ulcer and gastroesophageal reflxix disease agents, growth 
hormone and/ or growth hormone secretagogues , thyroid 
mimetics (including thyroid receptor antagonist), anti- 
infective agents, anti-viral agents, anti-bacterial agents, 
and anti -fungal agents. 

Other anticoagulant agents (or coagulation 
inhibitory agents) that may be used in combination with the 
compounds of this invention include warfarin and heparin 
(either unfractionated heparin or any commercially 
available low molecular weight heparin) , synthetic 
pentasaccharide, direct acting thrombin inhibitors 
including hirudin and argatrobanas well as other factor Xa 
inhibitors such as those described in the publications 
identified above under Background of the Invention. 

The term anti-platelet agents (or platelet inhibitory 
agents) , as used herein, denotes agents that inhibit 
platelet function, for example by inhibiting the 
aggregation, adhesion or granular secretion of platelets. 
Agents include, but are not limited to, the various known 
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non-steroidal anti-inflammatory drugs (NSAIDS) such as 
aspirin, ibuprofen, naproxen, sulindac, indomethacin, 
mefenamate, droxicam, diclofenac, sulfinpyrazone, 
piroxicam, and pharmaceutically acceptable salts or 
5 prodrugs thereof. Of the NSAIDS, aspirin (acetylsalicyclic 
acid or ASA) and piroxicam are preferred. Other suitable 
platelet inhibitory agents include Ilb/IIIa antagonists 
(e.g., tirofiban, eptifibatide, and abciximab) , 
thromboxane-A2 -receptor antagonists (e.g., if etroban) , 

10 thromboxane-A2 -synthetase inhibitors, PDE-III inhibitors 

(e.g., dipyridamole), and pharmaceutically acceptable salts 
or prodrugs thereof. 

The term anti-platelet agents (or platelet inhibitory 
agents), as used herein, is also intended to include ADP 

15 (adenosine diphosphate) receptor antagonists, preferably 

antagonists of the purinergic receptors P2Y1 and with 
P2Y12 being even more preferred. Preferred ^2^12 receptor 
antagonists include ticlopidine and clopidogrel, including 
pharmaceutically acceptable salts or prodrugs thereof. 

20 Clopidogrel is an even more preferred agent. Ticlopidine 
and clopidogrel are also preferred compounds since they are 
known to be gentle on the gas tro- intestinal tract in use. 

The term thrombin inhibitors (or anti- thrombin 
agents) , as used herein, denotes inhibitors of the serine 

25 protease thrombin. By inhibiting thrombin, various 

thrombin-mediated processes, such as thrombin-mediated 
platelet activation (that is, for example, the aggregation 
of platelets, and/ or the granular secretion of plasminogen 
activator inhibitor-1 and/ or serotonin) and/ or fibrin 

30 formation are disrupted. A nxunber of thrombin inhibitors 
are Icnoim to one of skill in the art and these inhibitors 
are contemplated to be used in combination with the present 
compounds. Such inhibitors include, but are not limited 
to, boroarginine derivatives, boropeptides,. heparins, 

35 hirudin, argatroban, and melagatran, including 

pharmaceutically acceptable salts and prodrugs thereof. 
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Boroarginine derivatives and boropeptides include N-acetyl 
and peptide derivatives of boronic acid, such as C-terminal 
a-Miinoboronic acid derivatives of lysine, ornithine, 
arginine, homoarginine and corresponding isothiouronium 
5 analogs thereof. The term hirudin, as used herein, 
includes suitable derivatives or analogs of hirudin, 
referred to herein as hirulogs, such as disulfatohirudin. 

The term thrombolytics or fibrinolytic agents (or 
thrombolytics or fibrinolytics) , as used herein, denote 
10 agents that lyse blood clots (thrombi) . Such agents 
include tissue plasminogen activator (natural or 
recoEibinant) and modified forms thereof, anistreplase, 
urokinase, streptokinase, tenecteplase (TNK) , lanoteplase 
(nPA), factor Vila inhibitors, PAI-1 inhibitors (i.e., 
15 inactivators of tissue plasminogen activator inhibitors), 
alpha2-antiplasmin inhibitors, and anisoylated plasminogen 
streptokinase activator complex, including pharmaceutically 
acceptable salts or prodrugs thereof. The term 
anistreplase, as used herein, refers to anisoylated 
20 plasminogen streptokinase activator complex, as described, 
for example, in EP 028,489, the disclosure of which is 
hereby incorporated herein by reference herein. The term 
urokinase, as used herein, is intended to denote both dual 
and single chain urokinase, the latter also being referred 
25 to herein as prourokinase. 

Exaitples of suitable anti-arrythmic agents for use in 
combination with the present compounds include: Class I 
agents (such as propafenone); Class II agents (such as 
caarvadiol and propranolol) ; Class III agents (such as 
30 sotalol, dofetilide, amiodarone, azimilide and ibutilide) ; 
Class IV agents (such as ditiazem and verapamil) ; K+ 
channel openers such as I^^h inhibitors, and inhibitors 
(e.g., compounds such as those disclosed in WOOl/40231) . 

Examples of suitable an ti -hypertensive agents for use 
35 in combination with the compounds of the present invention 
include: alpha adrenergic blockers; beta adrenergic 
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blockers; calciijm channel blockers (e.g., diltlazenir 
verapamil, nifedipine, amlodipine and ntybef radii ) ; 
diruetics (e.g., chlorothiazide, hydrochlorothiazide, 
flumethiazide, hydroflumethiazide, bendroflxime thiazide, 
5 methylchloro thiazide, trichloromethiazide, polythiazide, 
benzthiazide, ethacrynic acid tricrynafen, chlorthalidone, 
furosemide, rousolimine, bumetanide, triamtrenene, 
amiloride, spironolactone) ; renin inhibitors; ACE 
inhibitors (e.g., captopril, zofenopril, fosinopril, 

10 enalapril, ceranopril, cilazopril, delapril, pentopril, 

quinapril, ramipril, lisinopril) ; AT-1 receptor antagonists 
(e.g., losartan, irbesartan, valsartan) ; ET receptor 
antagonists (e.g., sitaxsentan, atrsentan and compounds 
disclosed in U.S. Patent Nos. 5,612,359 and 6,043,265); 

15 Dual ET/AII antagonist (e.g., compounds disclosed in WO 
00/01389); neutral endopeptidase (NEP) inhibitors; 
vasopepsidase inhibitors (dual NEP- ACE inhibitors) (e.g., 
omapatrilat, gemopatrilat and nitrates) . 

Examples of suitable calcium channel blockers (L-type 

20 or T-type) for use in combination with the compounds of the 
present invention include diltiazem, verapamil, nifedipine, 
amlodipine and mybef radii. 

Examples of suitable cardiac glycosides for use in 
combination with, the compounds of the present invention 

25 include digitalis and ouabain. 

Examples of suitable diruetics for use in combination 
with the compounds of the present invention include: 
chlorothiazide, hydrochlorothiazide, flumethiazide, 
hydroflumethiazide , bendrof lumethiazide , 

30 methyl chlorothiazide, trichloromethiazide, polythiazide, 
benzthiazide, ethacrynic acid tricrynafen, chlorthalidone, 
furosemide, musolimine, bumetanide, triamtrenene, 
amiloride, and spironolactone. 

Examples of suitable mineralocorticoid receptor 

35 antagonists for use in combination with the compounds of 
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the present invention include sprionolactone and 
eplirinone. 

— Examples of suitable phospodiesterase inhibitors for 

use in coinbination with the compounds of the present 
5 invention include: PDE III inhibitors (such as 

cilostazol) ; and PDE V inhibitors (such as sildenafil) . 

Exainples of suitable cholesterol /lipid lowering agents 
and lipid profile therapies for use in coinbination with the 
conpoxinds of the present invention include: HMG-CoA 
10 reductase inhibitors (e.g., pravastatin, lovastatin, 
atorvastatin, simvastatin, fluvastatin, NK-104 (a.k.a. 
itavastatin, or nisvastatin or nisbastatin) and ZD-4522 
(a^k.a. rosuvastatin, or atavastatin or visastatin) ) ; 
sgualene synthetase inhibitors; fibrates; bile acid 
15 segues trants (such as questran) ; ACAT inhibitors; MTP 

inhibitors; lipooxygenase inhibitors; choesterol absorption 
inhibitors; and cholesterol ester transfer protein 
inhibitors (e-g., CP-529414) . 

Examples of suitable anti-diabetic agents for use in 
20 coinbination with the compounds of the present invention 
include: biguanides (e.g., metformin); glucosidase 
inhibitors (e.g., acarbose) ; insulins (including insulin 
secretagogues or insulin sensitizers); meglitinides (e.g., 
repaglinide) ; sulfonylureas (e.g., glimepiride, glyburide 
25 and glipizide) ; biguanide/glyburide combinations (e.g., 
glucovance) , thiozolidinediones (e.g., troglitazone, 
rosiglitazone and pioglitazone) , PPAR-alpha agonists, PPAR- 
gamma agonists, PPAR alpha/gamma dual agonists, SGLT2 
inhibitors, inhibitors of fatty acid binding protein (aP2) 
30 such as those disclosed in WOOO/59506, glucagon-like 
peptide-1 (GLP-1) , and dipeptidyl peptidase IV (DP4) 
inhibitors . 

Exanqples of suitable anti-depressant agents for use 
in coinbination with the compounds of the present invention 
35 include nefazodone and sertraline. 



177 



wo 03/026652 



PCT/US02/29491 



Examples of suitable anti- inflammatory agents for use 
in combination with the compounds of the present invention 
Include: prednisone; dexamethasone; enbrel; protien 
tyrosine kinase (PTK) inhibitors; cyclooxygenase inhibitors 
5 (including NSAIDs, and COX-1 and/or COX-2 inhibitors); 
aspirin; indomethacin; ibuprofen; prioxicam; naproxen; 
celecoxib; and/ or rofecoxib. 

Exaii¥>les of suitable anti-osteoporosis agents for use 
in combination with the confounds of the present invention 
10 include alendronate and raloxifene. 

Examples of suitable hormone replacement therapies 
for use in combination with the compounds of the present 
invention include estrogen (e.g., congugated estrogens) and 
estradiol. 

15 Examples of suitable anti -coagulants for use in 

combination with the coicpounds of the present invention 
include heparins (e.g., unfractioned and low molecular 
weight heparins such as enoxaparin suid dalteparin) . 

Examples of suitable anti-obesity agents for use in 

20 combination with the confounds of the present invention 
include orlistat and aP2 inhibitors (such as those 
disclosed in WOOO/59506) . 

Bxait5)les of suitable anti-anxiety agents for use in 
combination with the compounds of the present invention 

25 include diazepam, lorazepam, buspirone, and hydroxyzine 
pamoate . 

Examples of suitable anti-proliferative agents for 
use in combination with the compoxmds of the present 
invention include cyclosporin A, paclitaxel, adriamycin; 

30 epithilones, cisplatin, and carboplatin. 

Examples of suitable anti-ulcer and gastroesophageal 
reflxix disease agents for use in combination with the 
compoimds of the present invention include famotidine, 
ranitidine, and omeprazole. 

35 Administration of the coitqpounds of the present 

invention (i.e., a first therapeutic agent) in combination 
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With at least one additional therapeutic agent (i.e., a 
second therapeutic agent) , preferably affords an efficacy 
advantage over the compounds and agents alone, preferably 
while permitting the use of lower doses of each (i.e., a 
5 synergistic combination) . a lower dosage minimizes the 
potential of side effects, thereby providing an increased 
margin of safety. It is preferred that at least one of the 
therapeutic agents is administered in a sub- therapeutic 
dose. It is even more preferred that all of the 
10 therapeutic agents be administered in sub-therapeutic 

doses. Sub- therapeutic is intended to mean an amount of a 
therapeutic agent that by itself does not give the desired 
therapeutic effect for the condition or disease being 
treated. Synergistic combination is intended to mean that 
15 the observed effect of the conibination is greater than the 
sum of the individual agents administered alone. 

The compounds of the present invention are also useful 
as standard or reference compounds, for example as a 
quality standard or control, in tests or assays involving 
0 the inhibition of factor Xa. Such compounds may be 
provided in a commercial kit, for exanrple, for use in 
pharmaceutical research involving factor Xa. For example, 
a compound of the present invention could be used as a 
reference in an assay to compare its known activity to a 
5 coitipound with an unknown activity. This would ensure the 
experimenter that the assay was being performed properly 
and provide a basis for comparison, especially if the test 
coii5)ound was a derivative of the reference compound. When 
developing new assays or protocols, compounds according to 
the present invention could be used to test their 
effectiveness . 

The compounds of the present invention may also be 
used in diagnostic assays involving factor Xa. For 
examplB, the presence of factor Xa in an unknown sample 
could be determined by addition of chromogenic substrate 
S2222 to a series of solutions containing test san5>le and 
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optionally one of the compounds of the present invention. 
If production of pNA is observed in the solutions 
containing test sanqple, but not in the presence of a 
compound of the present invention, then one would conclude 
5 factor Xa was present. 

Compounds of the present invention may further be 
useful as diagnostic agents and adjuncts. For exanple, the 
present compovinds may be useful in maintaining whole and 
fractionated blood in the fluid phase such as required for 

10 analytical and biological testing. 

The present invention also encompasses an article of 
manufacture. As used herein, article of manufacture is 
intended to include, but not be limited to, kits and 
packages. The article of manufacture of the present 

15 invention, comprises: (a) a first container; (b) a 
pharmaceutical composition located within the first 
container, wherein the composition, comprises: a first 
therapeutic agent, coirqprising: a compound of the present 
invention or a pharmaceutically acceptable salt form 

20 thereof; and, (c) a package insert stating that the 

pharmaceutical composition can be used for the treatment of 
a thromboembolic disorder (as defined previously) . In 
emother embodiment, the package insert states that the 
pharmaceutical composition can be used in combination (as 

25 defined previously) with a second therapeutic agent to 
treat a thromboembolic disorder. The article of 
mauiufacture can further comprise: (d) a second container, 
wherein components (a) and (b) are located within the 
second container and component (c) is located within or 

30 outside of the second container. Located within the first 
and second containers means that the respective container 
holds the item within its boundaries. 

The first container is a receptacle used to hold a 
pharmaceutical composition. This container can be for 

35 manufacturing, storing, shipping, and/or individual /bulk 
selling. First container is intended to cover a bottle, 
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jar, vial, flask, syringe, txibe (e.g., for a cream 
preparation) , or any other container used to manufacture, 
hold, store, or distribute a pharmaceutical product. 

The second container is one used to hold the first 
container and, optionally, the package insert. Examples of 
the second container include, but are not limited to, boxes 
(e.g., cardboard or plastic), crates, cartons, bags (e.g., 
paper or plastic bags), pouches, and sacks. The package 
insert can be physically attached to the outside of the 
first container via tape, glue, staple, or another method 
of attachment, or it can rest inside the second container 
without any physical means of attachment to the first 
container. Alternatively, the package insert is located on 
the outside of the second container. When located on the 
15 outside of the second container, it is preferable that the 
package insert is physically attached via tape, glue, 
staple, or another method of attachment. Alternatively, it 
can be adjacent to or touching the outside of the second 
container without being physically attached. 

The package insert is a label, tag, marker, etc. that 
recites information relating to the pharmaceutical 
conposition located within the first container. The 
information recited will usually be determined by the 
regulatory agency governing the area in which the article 
25 of manufacture is to be sold (e.g., the United States Pood 
and Drug Administration) . Preferably, the package insert 
specifically recites the indications for ftdiich the 
pharmaceutical composition has been approved. The package 
insert may be made of any material on which a person can 
30 read information contained therein or thereon. Preferably, 
the package insert. is a printable material (e.g., paper, 
plastic, cardboard, foil, adhesive-backed paper or plastic, 
etc.) on which the desired information has been formed 
(e-g. , printed or applied). 

35 
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The compoiinds of this invention can be administered in 
such oral dosage forms as tablets, capsules (each of which 
includes sustained release or timed release formulations), 
pills, powders, granules, elixirs, tinctures, suspensions, 
5 syrups, and emulsions. They may also be administered in 
intravenous (bolus or infusion) , intraperitoneal, 
sxobcutaneous, or intramuscular form, all using dosage forms 
well known to those of ordinary skill. in the pharmaceutical 
curts. They can be administered alone, but generally will 
10 be administered with a pharmaceutical carrier selected on 
the basis of the chosen route of administration and 
standard pharmaceutical practice. 

The dosage regimen for the compounds of the present 
invention will, of course, vary depending upon known 
15 factors, such as the pharmacodynamic characteristics of the 
particular agent and its mode and route of administration; 
the species, age, sex, health, medical condition, and 
weight of the recipient; the nature and extent of the 
symptoms; the kind of concurrent treatment; the frequency 
20 of treatment; the rout^ of administration, the renal and 

hepatic function of the patient, and the effect desired. A 
physician- or veterinarian can determine and prescribe the 
effective amount of the drug required to prevent, counter, 
or arrest the progress of the thromboembolic disorder. 
25 By way of general guidance, the dally oral dosage of 

each active ingredient, when used for the indicated 
effects, will range between about 0.001 to 1000 mg/kg of 
body weight, preferably between about 0.01 to 100 mg/kg of 
body weight per day, and most preferably between about 1.0 
30 to 20 mg/kg/day. Intravenously, the most preferred doses 
will range from about 1 to about 10 mg/kg/min during a 
constant rate infusion, Coitrpounds of this invention may be 
administered in a single daily dose, or the total daily 
dosage may be administered in divided doses of two, three, 
35 or four times daily. 
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Compounds of this invention can be administered in 
intranasal form via topical use of suitable intranasal 
vehicles, or via transdermal routes, using transdermal skin 
patches. When administered in the form of a transdermal 
delivery system, the dosage administration will, of course, 
be continuous rather than intermittent throughout the 
dosage regimen. 

The compounds are typically administered in admixture 
with suitable pharmaceutical diluents, excipients, or 
carriers (collectively refeirred to herein as pharmaceutical 
carriers) suitably selected with respect to the intended 
form of administration, that is, oral tablets, capsules, 
elixirs, syrups and the like, and consistent with 
conventional pharmaceutical practices. 

For instance, for oral administration in the form of - a 
tablet or capsule, the active drug coitiponent can be 
combined with an oral, non- toxic, phairmaceutically 
acceptable, inert carrier such as lactose, starch, sucrose, 
glucose, methyl cellulose, magnesium stearate, dicalcium 
phosphate, calcium sulfate, mannitol, sorbitol and the 
like; for oral administration in liquid form, the oral drug 
coitponents can be combined with any oral, non- toxic, 
pharmaceutically acceptable inert carrier such as ethanol, 
glycerol, water, and the like. Moreover, when desired or 
necessary, suitable binders, lubricants, disintegrating 
agents, and coloring agents can also be . incorporated into 
the mixture. Suitable binders include starch, gelatin, 
natural sugars such as glucose or beta- lactose, com 
sweeteners, natural and synthetic gums such as acacia, • 
tragacanth, or sodium alginate, carboxymethyl cellulose, 
polyethylene glycol, waxes, and the like. Lubricants used 
in these dosage forms include sodium oleate, sodium 
stearate, magnesivim stearate, sodium benzoate, sodium 
acetate, sodium chloride, and the like. Disintegrators 
include, without limitation, starch, methyl cellulose, 
agar, bentonite, xanthan gum, and the like. 
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The compounds of the present invention can also be 
administered in the form of liposome delivery systems, such 
as small unilamellar vesicles, large xinilamellar vesicles, 
and multilamellar vesicles. Liposomes can be formed from a 
5 variety of phospholipids, such as cholesterol, 
stearylamine, or phosphatidylcholines. 

Compounds of the present invention may also be coupled 
with soluble polymers as targetable drug carriers. Such 
polymers can include polyvinylpyrrolidone, pyran copolymer, 
10 polyhydroxypropylmethacrylamide-phenol , 

polyhydroxyethylasp6Lrtamidephenol, or polyethyleneoxide- 
polylysine sxibstituted with palmitoyl residues. 
Furthermore, the compounds of the present invention may be 
coupled to a class of biodegradable polymers useful in 
15 achieving controlled release of a drug, for example, 
polylactic acid, polyglycolic acid, copolymers of 
polylactic and polyglycolic acid, polyepsilon caprolactone, 
polyhydroxy butyric acid, polyorthoesters, polyacetals, 
polydihydropyrans, polycyanoacylates, and crosslinked or 
20 airqphipathic block copolymers of hydrogels. 

Dosage forms (pharmaceutical compositions) suitable 
for administration may contain from about 1 mg to about 100 
mg of active ingredient per dosage unit* In these 
pharmaceutical compositions the active ingredient will 
25 ordinarily be present in an amount of about 0.5-95% by 
weight based on the total weight of the composition. 

Gelatin capsules may contain the active ingredient and 
powdered carriers, such as lactose, starch, cellulose 
derivatives, magnesium stearate, stearic acid, and the 
30 like. Similar diluents can be used to make compressed 

tablets. Both tablets and capsules can be manufactured as 
sustained release products to provide for continuous 
release of medication over a period of hours. Compressed 
tablets can be sugar coated or film coated to mask any 
35 unpleasant taste and protect the tablet from the 
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atmosphere, or enteric coated for selective disintegration 
in the gastrointestinal tract. 

Liquid dosage forms for oral administration can 
contain coloring and flavoring to increase patient 
acceptance . 

In general, water, a suitable oil, saline, aqueous 
dextrose (glucose) , and related sugar solutions and glycols 
such as propylene glycol or polyethylene glycols are 
suitable carriers for parenteral solutions. Solutions for* 
parenteral administration preferably contain a water 
soluble salt of the active ingredient, suitable stabilizing 
agents, and if necessary, buffer substances. Antioxidizing 
agents such as sodium bisulfite, sodium sulfite, or 
ascorbic acid, either alone or combined, are suitable 
stabilizing agents. Also used are citric acid and its 
salts and sodium EDTA. In addition, parenteral solutions 
can contain preservatives, such as benzalkonium chloride, 
methyl -or propyl-paraben, and chlorobutanol . 

Suitable pharmaceutical carriers are described in 
Remington's Pharmaceutical Sciences, Mack Publishing 
Company, a standard reference text in this field. 

Representative useful pharmaceutical dosage-forms for 
administration of the con^pounds of this invention can be 
illustrated as follows: 

Capsules 

A large number of xinit capsules can be prepared by 
filling standard two-piece hard gelatin capsules each with 
100 mg of powdered active ingredient, 150 mg of lactose, 50 
mg of cellulose, and 6 mg magnesium stearate. 

Soft Gelatin Capsules 

A mixture of active ingredient in a digestible oil 
such as soybean oil, cottonseed oil or olive oil may be 
prepared and injected by means of a positive displacement 
puinp into gelatin to form soft gelatin capsules containing 
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100 mg of the active ingredient. ' The capsules should be 
washed and dried.- 

Tablets 

5 Tablets may be prepared by conventional procedures so 

that the dosage unit is 100 mg of active ingredient, 0.2 xng 
of colloidal silicon dioxide, 5 mg of xnagnesixmi stearate^ 
275 mg of microcrystalline cellulose, 11 mg of starch and 
98.8 mg of lactose. Appropriate coatings may be applied to 
10 increase palatability or delay absorption* 

. Injectable 

A parenteral composition suitable for administration 
by injection may be prepared by stirring 1 . 5% by weight of 
15 active ingredient in 10% by volume piropylene glycol and 
water* The solution should be made isotonic with sodium 
chloride and sterilized. 

Suspension 

20 An aqueous, suspension can be prepared, for oral 

administration so that each 5 mL* contain 1.00 mg of finely 
divided active ingredient, 200 mg of sodium carboxymethyl 
cellulose, 5 mg of sodium benzoate, 1.0 g of sorbitol 
solution, U.S.P, and 0.025 mL of vanillin. 

25 Miere the compounds of this invention are combined 

with other anticoagulant agents, for example, a daily 
dosage may be about 0.1 to 100 mg.of the compound of 
Formula I and about 1 to 7.5 mg of the second 
anticoagulant, per kilogram of patient body weight. For a ' 

30 tablet dosage form; the compounds of. this invention 

generally may be present in an amount of about 5 to 10 mg 
per dosage unit, cuid the second anti-coaguleuit in an amotmt 
of about 1 to 5 mg per dosage unit. 

Where the compounds of the present invention are 

35 . administered in coihbination with an anti-platelet agent, by 
way of general guidance, typically a daily dosage may :be 
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about 0.01 to 25 mg of the corapoiind of Formula I and about 
50 to 150 mg of the anti-platelet agent, prefer^ly about 
0*1 to 1 mg of the oonrpound of Formula I and about 1 to 3 
mg of antiplatelet agents, per kilogram of patient hofSty 
weight. ... 

Where the compounds of Formula I are administered in 
combination with thrombolytid agent, typically a daily 
dosage may be about 0.1 to 1 mg of the compound of Formula 
I, per, kilogram of patient body weight and, in the case of • 
the throinbolytic agents, the usual dosage of the 
thronibolyic agent when adminiatered alone may be reduced by 
about 70-80% when administered with a compound of Formula 
I- 

Where two or more of the foregoing second therapeutic 
agents are administered with the compound of Formula I, 
generally the amount of each component in a typical daily 
dosage and typical dosage form may be reduced relative to 
the usual dosage of the agent when administered alone, in 
view of the additive or synergistic effect of the 
therapeutic agents when administered in combination. 

Particularly. when provided as a single dosage unit, 
the potential exists for a chemical interaction between the 
combined active ingredients. For this reason, when the 
compound of Formula X and a second therapeutic agent are 
combined in a single dosage unit they are formulated such 
that although the active ingredients are combined in a 
single dosage unit, the physical contact between the active 
ingredients is minimized (that is, reduced) . . For example, 
one active ingredient may be enteric coated. By enteric 
coating one of the active ingredients, it is possible not 
only to minimize the contact between the. combined active 
ingredients, but also, it is possible to control the 
release of one of these components in the gastrointestinal 
tract such .that one of these components is not released in 
the stomach but rather is released in the intestines. One 
of the active ingredients may also be coated with a 
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material that affects a sustained-release throughout the 
gastrointestinal tract and also serves to minimize physical 
contact between the combined active ingredients. 
Fvirthermore, the sustained-released component can be 
5 additionally enteric coated such that the release of this 
component occurs only in the intestine. Still another 
approach would involve the formulation of a combination 
product in which the one component is • coated with a 
sustained' and/or enteric release polymer, and the other 

10 component is also coated with a polymer such as a low- 
viscosity grade of hydroxypropyl methylcellulose (HPMC) or 
other appropriate materials as known in the art, in order 
to further separate the active components. The polymer 
• coating serves to form an additional barrier to interaction 

15 with the other component. 

These as well as other ways of minimizing contact 
between the components of combination products of the 
present invention, whether administered in a single dosage 
form or administered in separate forms but at the same time 

20 by the same manner, will be readily apparent to those 

skilled in the art, once aanned with the present disclosure. 

Other features of the invention will become apparent 
in the course of the following descriptions of exemplary 
embodiments that are afforded for illustration of the 

25 invention and are not intended to be limiting thereof. 

EXAMPLES 
Example 1 

3-Metho3cy-l- (4-methoxyphea^l} -6- [4- {2-oxo-l- 
30 piperidinyl) phenyl] -1,4, 5, 6-tetrahydrb-7-JEr-pyrazolo[3,4- 

c] pyridin-7 -one 

Part A. To a solution of 1.91 g of DMAP in 10 mL of 

methylene chloride was added 1.45 mL of trichloroacetyl 

35 chloride at 0 °C. After stirring at rt for 30 min, 1.0. g of 

1- (4-iodophenyl) -3- (4-morpholinyl) -5, 6-dihydro-2 (IH) - 
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pyridinone was added. The reaction, mixture was refluxed 
overnight, then quenched with water, extracted with ether. 
The prganic layers were dried over Na2S04 and concentrated 
to dryness to provide the crude product that was used in 
the next step without further pxirif ication. 

Part B. The crude material from above in a mixture of 20 
mL of ether, 1 mL of water and 1 mL of cone. HCl was heated 
to reflux (oil bath 65 <»C) for 3 h. The mixture was then 
allowed to cool to rt and filtered to collect the product 
as a solid (0.97 g, 81% in 2 steps). NMR (DMSO-dg, 300 
MHz) 5 7.79 (2H, d, J=8.7 Hz), 7.25 (2H, d, J=8.7 Hz), 3.89 
(2H, t, J=6.2 Hz), 2.92 (2H, t, J=6.2 Hz) ppm. 

15 Part C. A mixture of the ^trione'' made above (0.5 g, 1.09 
mmol), p-methoxyphenylhyrazine HCl salt (0.152 g, 1.09 
mmol) in 20 mL of THP was treated with 0.30 mL of 
triethylamine at rt overnight. To the reaction mixture was 
added 20 mL of IN HCl. The resulting mixture was refluxed 

20 for 2 h. After cooling to rt, the . compound was collected 
by filtration (0.42 g, 84%). ^H NMR (DMSO-dg, 300 MHz) 5 
8.78 (IH, s), 8.26 (2H, m) , 7.92 (2H, m) , 7.72 (2H, m) , 
7.46 (2H, m), 4.59 {2H, m) 4.09 (3H, s) , 3.42 (2H, m) ppm. 
LRMS (AP+) 462 (M++1) . 

25 

Part D. To a solution of the hydroxy compound (1.78 g, 
3.86 mmol) in 20 mL of DMF was added sodium hydride (232 
mg, 60%, 5.79 mmol) at 0 ^'C. The mixture was stirred at rt 
for 30 min. To the reaction mixture was added Mel (0.36 
30 mL, 5.79 mmol). The reaction was stirred at rt overnight, 
then quenched with water, extracted with ether. The 
organic layers were dried over Na2S04, concentrated to dry. 
The residue was purified by column chromatography to yield 
- (4-iodophenyl) -3-methoxy-l- (4-methoxyphenyl) -1,4,5,6- 

35 tetrahydro-7H-pyrazolo[3,4-c]pyridin-7-one (1.67 g, 91%). 
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iH NMR (DMSO-dg, 300 MHz) 8 7.67 (2H, d, J=8-8 Hz), 7.43 

(2H, J=9.1 Hz), 7.07 (2H, d, J=8.8 Hz), 6.90 (2H, d, 
J=9.1 Hz), 4,02 (5H, m, with a three proton singlet), 3.80 
{3H, s), 2.90 (2H, d, J=6.6 Hz) ppm. 

5 

Part S. An oven-dried flask was chargfed with 0.28 g of • 
6- (4-iodophenyl) -3-methoxy-l- (4-methoxyphenyl) -1, 4, 5, €- 
tetrahydi*o-7H-pyrazolo[3;4-c]pyridin-7-one, 90 mg of 
6-valerolactam, and 70 mg of anhydrous (powdered) potassium 

10 carbonate. The solids were dissolved in 3 mL of degassed 
DMSO, after which 20 mg of copper (I) iodide was added. 
The flask was fitted with a reflux condenser and heated to 
120 °C while stirring for 12 h. The. reaction was cooled to 
rt, then quenched by the addition of water. Product was 

15 extracted into ethyl acetate, which was then dried over 
Na2S04 and concentrated to yield a yellow solid. The 
residue was pxirified by HPLC to yield 50 mg of the title 
compound as a TFA salt (15% yield). NMR (MeOH-d4, 300 

MHz) 8 7.38 (2H, d, J=1.5 Hz), 7.35 (2H, d, J=1.5 Hz), 7.28 
20 (2H, d, J=10 Hz), 6.92 (2H, d, J=10 Hz), 4.06 (2H, t, J=7.0 
Hz), 3.96 (3H, s), 3.79 {3H, s) , 3.64 (2H, t, J=5.9 Hz), 
2.89 (3H, t, J=7.0), 2.49 (3H, t, J=5.9 Hz), 1.94 (4H, m) 
ppm. 

2 5 ExsxQ^lo 2 

1- (4-*iiietho^yphe]3yl) -3- [ (iiietl]yla]aino)xiiethyl] -6- [4- (2-qxo-1- 
piperidinyl)phenyl] -1, 4,5, 6-tetraliydro-7fl-pyrazolo [3 , 4- 

c] pyr idin-«7 -one 

30 Part A. An oven-dried flask with stir-bar was charged with 
vacum-oven dried lithium chloride (1.6 g, 38 iconol) and 
potassitun borohydride (2.1 g, 38 mmol). The solids were 
dissolved in 60 mL dry THF while the system was flushed 
with N2. The mixture was stirred at rt for 30 min before 
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cooling to 0 ^C. A solution of ethyl 6- (4-iodophenyl) -1- (4- 
metho3«yphenyl) -7-OXO-4, 5, 6, V-tetrahydro-lff-pyrazolo [3 , 4- 
cJpyridine-3-carboxylate (9 g, 17 inmol) dissolved in 40 mL 
of dry THF was slowly added to the stirring suspension, and 
5 the reaction was continued for 12 h, beginning at 0 °c and 
gradually warming to rt. The reaction was quenched by the 
addition of water and a small amount of IN HCl aqueous 
solution until the pH was 7.0. The product crashed out of 
solution and was filtered off and vacuum dried to afford 
10 6.9 g of the corresponding alcohol (83% yield). LRMS (ES*^) 
476 {M+H)+. 



Part B. A vacuum-dried flask with stir-bar containing the 
alcohol (850 mg, 1.8 itimol) synthesized above was charged 

15 with 10 mL dichloromethane and purged with N2 before 
cooling to 0 "^C. To the stirring solution was added 
phosphorus tribromide (0.170 mL, 1.8 mmol) dropwise. The 
reaction was stirred for 12 h beginning at 0 and then 
warmed gradually to rt. The reaction was diluted with 

20 dichloromethane, and then quenched with aqueous NaHCOs 
solution. The organic phase was washed with brine and * 
dried over Na2S04 before concentration to yield 1 g of the 
corresponding bromide (quantitative yield) . LRMS {ES+) 
538, 540 (M, M+2)+. 

25 

Part C. oaie bromide (1 g, 2 mmol) from the reaction above 
was added to an oven-dried flask as a solution in 10 mL dry 
THF. A stir-bar and a solution of methylamine (5 raL, 10 
mmol in THF) was added. The reaction was stirred overnight 
30 at rt« Water was added to the reaction solution and the 
product was extracted with ethyl acetate* The organics 
were concentrated to yield 850 mg (85% yield) of th^ 
desired compound as an oil, LRMS (ES+) 489 (M+H) + . 
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Part D. A vacuiam dried flask with stir-bar containing 850 
mg (1.7 inmol) o£ the amine from the reaction above was 
charged with di-tert-butyl dicarbonate (860 mg, 3.5 mmol) , 
(10 mg, 0.09 mmol, triethylamine (1.2 mL, 8.7 xnmol), 
5 and 10 mL of dichloromethane . The reaction was stirred at 
rt for 10 min and another 1.2 inL of triethylamine was added 
to the reaction before stirring for 12 h. The reaction was 
quenched by the addition of dichloromethane and IN HCl 
aqueous solution. The organics were separated and washed 
10 with brine, then dried over Na2S04. The solution was 

filtered and concentrated by rotovap to yield 490 mg (48% 
yield) of the Boc-protected amine. IH NMR (CDCI3, 3 00 MHz) 

6 7.66 (2H, d, J=8,8 Hz), 7.45 (2H, d, J=8.8 Hz), 7.08 (2H, 
d, J=8.7 Hz), 6.91 (2H, d, J=:8.7 Hz), 4.56 (2H, s) , 4.05 
15 (2H, t, J=6.6 Hz), 3.81 (3H, s) , 2.88 (2H, t, J=6.6 Hz), 
2.85 (3H, s), 1.49 (9H, s) ppm. 

Part E. An oven-dried flask with stir-bar was charged with 
the previously synthesized N-Boc amino compound (100 mg, 

20 0.17 mmol), 5-valerolactam (20 mg, 20 mmol), 4,5-bis- 

(diphenylphosphino) -9, 9-dimethylxanthene (30 mg, 50 mmol), 
palladium (II) acetate (8 mg, 30 mmol), and cesium 
carbonate (80 mg, 30 mmol) . The solids were dissolved in 
previously degassed 1,4-dioxane (6 mL) . The flask was 

25 fitted with a reflux condenser and heated to 80 °C while 
stirring for 12 h. The reaction was quenched by addition 
of water and extracted into ethyl acetate. The organic 
solution was washed with brine and dried over Na2S04 before 
concentration in vacuo to afford 45 mg of the corresponding 

30 lactam (47% yield) . LRMS (ES+) 560 (M+H) + , 

Part F. A solution of the lactam (45 mg, 80 mmol) 
dissolved in chloroform (4 mL) was transferred into an 
oven-dried flask with stir-bar and purged with N2 before 
35 the addition of TFA (1 mL, 13 mmol) dropwise via syringe. 
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.The reaction was stirred at rt for 12 h, then diluted with 
dicholoromethane and aqueous NaHC03 . The organic solution 
was washed with brine and dried over Na2S04 before 
concentration and purification by HPLC to afford 13 mg as a 
TPA salt (26% yield). LRMS (ES+) 460 {M+H) + . NMR 
(CDCI3, 300 MHz) 5 7.43 (2H, d, J=8.8 Hz), 7.38 (2H, d, 
J=8.8 Hz), 7.30 (2H, d, J=8.8 Hz), 6.95 (2H, d, J=8.8 Hz), 
4.82 {2H, s), 4.32 (2H, s) , 4.12 (2H, t, J=6.6 Hz), 3.81 
(3H, s); 3.65 (2H, t, J=5.4 Hz), 3.06 {2H, t, J=6.6 Hz), 
2.81 {3H, s), 2.49 {2H, t, J=6.2 Hz), 1.94 (4H, t, J=3.3 
Hz) ppm. 

Exasiple 3 

1- (3-cIiloro-4-f luorophenyl) -6- [4- (2-qxo-1- 
piperidinyl) phenyl] «-3- (trif luoromethyl) -1, 4, 5, e-^tetral^dro- 
ZH-pyrazoloES, 4-c]p3rrldine-7-one 

Part A. 3-chloro-4-fluorophenyl hydrazine (5.00 g, 31.14 
mmol) and 1- (4-iodophenyl) -4^ (trif luoroacetyl) -2, 3- 
piperidinedione (12.8 g, 31.14 nunol) were added together 
with 120 mL of ethanol and 4 mL of hydrochloric acid (12 
M) . The mixture was stirred at reflux under N2 for 
overnight. The reaction was cooled down to rt. The 
solvents were removed, and the residue was dissolved in 
EtOAc (200 mL) and washed with water (100 mL x 2) and brine 
(50mL) . It was then dried over Na2S04 and concentrated. 
The residue was purified via flash chromatography on silica 
gel using 4:1 heXahe : ethylacetate to give 1- (3-chloro^4- 
f luorophenyl) -6- [4-iodophenyl] -3- (trif luoromethyl) -1,4,5, 6- 
tetrahydro-7if-pyrazolo[3,4-c]pyridine"7-one as a brown 
solid (12.5 g, 75% yield) . LKMS (AP+) : 536.1 (M+H) + . ^H l®dR 
(CDCI3) 5 7.72 (d, 2H), 7.67-7.64 (m, IH) , 7.49-7.44 (m, 

IH), 7.19 (t, 3H), 7.06 (d, 2H) , 4.12 (t, 2H) , 3.17 (t, 
2H) . 
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Part B. 1- (3-chloro-4-f luorophenyl) -6- [4-iodophenyl] -3- 
(trifluoromethyl) -1, 4, 5,6-tetrahydro-7H-pyrazoloI3,4- 
clpyridine-7-one (0.54 g, 1.0 mmol) , S-valerolactam (0.12 
g, 1.2 xamol) , l,2-dlaniinocyclohexcu:ie (11.4 mg, 0.1 nunol) , 
5 K3PO4 (0.42 g, 2 mmol) and Cul (2 mg, 0.01 mmol) were added 
to 5 mL of 1,4-dioxane. The mixture was degassed under 
argon and stirred at 110 °C under N2 for 48 h. The mixture 

was then cooled to rt. The dioxane was removed. The 
residue was dissolved in EtOAc (100 mL) , washed with HCl 
10 (IN, 30 mL) , water (50 mL x 2), and brine (50 mL) , dried 
over Na2S04, filtered, and concentrated. The residue was 
purified via flash chromatography on silica gel using 1:2 
hexanetethylacetate to give the desired product (0.41 g, 
80% yield) . LRMS (ES+) : 507.1 (M+H) + . NMR (CDCI3) 8 

15 7.68-7.65 (m, IH) , 7.50-7.45 (m, IH) , 7.36-7.16 (m, 5H) , 
4.16 (t, 2H) , 3.64-3.62 (m, 2H) , 3.47 (br, 3H) , 3.17 (t, 
2H), 2.62 (t, 2H), 1.98-1.96 (m, 3H) . 

Example 4 

20 l-[3-(a3Du.noiii0thyl)--4-£luoroplien3rl)-6-- [4-(2-oko*-1- 

piperldlziyl)xdieziyl] -3- (tri£liiorQmetliyl)-l,4,5, 6-tetral^ro- 
7jBr-p3rrazolo [3,4-c]pyridliie-7-one 

Part A. 1- (3-chloro-4-f luorophenyl) -6- [4- (2-oxo-l- 
25 piperidinyl) phenyl] -3- (trifluoromethyl)-l, 4, 5, 6-tetrahydro- 
7H-pyrazolo[3 , 4-c]pyridine-7-one (0-35 g, 0.69 mmol), 
Zn(CN)2 (81 mg, 0.69 mmol), Pd2(dba)3 (63 mg, 0.07 mmol), 
dppf (77 mg, 0.14 mmol), and Zn (9 mg, 0.14 mmol) were 
added to 15 mL of DMAC. The mixture was degassed under 
30 argon and stirred at 140 under N2 for 12 h. The reaction 
was cooled to rt, ethylacetate (75 mL) was added and the 
mixture was filtered through Celite®. The filtrate was 
washed with saturated NaHCOs solution (30 mL) , water (30 mL 

X 3), and brine (20 mL) . It was then dried over Na2S04, 
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filtered, and concentrated. The residue was purified via 
flash chroiaatography on silica gel with 10% methanol in 
dichloromethane to give 2-fluoro-5- [7-oxo-6-[4- {2-oxo-l- 
piperidinyl ) phenyl ] -3 - ( tri f luoromethyl )-4, 5,6,7, - 
tetrahydro-lH-pyrazolo [3 , 4-c]pyridin-l-yl]ben.zonitrile 
(0.17 g, 50% yield). LRMS (AP+)-: A9S.2 (M+H) + . NMR 
(CDCI3) 8 7.91-7.85 (iti, 2H), 7.31 (s, 4H) , 7 . 28-7 .25 (m, 
IH), 4.16 (t, 2H), 3.63-3.61 (m, 2H) , 3.18 (t, 2H) , 2.56 
(t, 2H), 1.96-1.93 (m, 4H) . 



Part B. The product from part A (50 mg) was dissolved in 
20 mL of MeOH in a hydrogenation bottle. To the solution 
was added 5% Pd/C (20 mg) and one drop of TFA. The 
reaction mixture was put on hydrogenation Parr shaker at rt 
'under 50 psi for 5 h. The reaction mixture was filtered 

through Celite®. The filtrate was concentrated and 
purified via HPLC (C18 RP., 0.5% TFA, H20/MeCN gradient) to 
give 40 mg of the title conpound as its TFA salt (65%). 
LRMS (ESI+): 502.4 (M+H) + . IH NMR (CDC13) 5 7.61 (s, IH) , 
7.52 (d, IH), 7.38 (d, 2H) , 7.25 (d, 2H) , 7.16-7.09 (m, 
IH), 4.13 (t, 2H), 3.76 (s, 2H) , 3.58 (br, 2H) , 3.14 (t, 
2H), 2.48 (br, 2H), 1.93 (br, 4H) . 



Example 5 

1- (3-amino-l,2-benziso3£azol-5-yl) -6- [4- (2-03CO-l- 
piperidinyl) phenyl I -3- (trlf luoromethyl) -1,4,5, 6-tetrafaydro- 
7A-pyrazolo [3,4-c]pyridine-7-one 

Acetohydroxamic acid (54 mg, 0.72 mmol) and K2CO3 (0*2 g, 
1.45 mmol) were added to 8 mL of DMF and 4 mL of H2O. The 
mixture was stirred at rt for 15 min, followed by addition 
of a solution of 2-fluoro-5- [7-oxo-6- [4- (2-oxo-l" 
piperidinyl ) phenyl] -3 - ( tri f luoromethyl ) -4 , 5 , 6 , 7 , - 
tetrahydro-lfr-pyrazolo [3 , 4-c]pyridin-l-yl]benzonitrile 

(0.12 g, 0.24 mmol) in DMF (2 mL) • The mixture was stirred 
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at rt overnight. The mixture was then partitioned between 
ethylacetate (40 mL) and water (20 inL) , washed with H2O (20 
mL x-3) and brine (20 mL) , dried over Na2S04, filtered, and 
concentrated- HPLC (C18 RP., 0.5% TFA, H20/MeCN gradient) 
5 purification gave 100 mg (67% yield) of the title compound 
as its TFA salt. LRMS (ESI""): 623.4 (M+TFA-H)-. NMR 
(CDCI3) 5 7.80 (s, IH), 7.72 (d, IH) , 7.44 (d, IH) , 7.34- 
7.24 (m, 4H), 4.16 (t, 2H) , 3.98 (br, 2H) , 3:61 (br, 2H) , 
3.20 (t, 2H), 2.60 (br, 2K) , 1.98-1.89 (m, 4H) . 

10 

Eicample 6 

1- (4-]ii0thox3rpliexiyl) -6- [4- (2-oxo-l-piperidinyl)pbeiiYl] -3- 
(trifluorometbyl) -1,4, 5, 6-tetrahardro-7£r-pyrazolo [3,4- 

c] pyr idlflk- 7 -one 

15 

Fart A. 4-iodoaniline (45.82 g, 209.2 iniaol) and 
triethylamine (65.61 mL, 470.7 maol) were dissolve^ into 
THF (800 mL) and cooled to 0 ^'C. 5-Bromovaleryl chloride 
(50.0 g, 251.1 mmol) dissolved in THF (200 mL) was added 

20 dropwise to the reaction. The reaction was warmed to rt 
and stirred overnight. Reaction was cooled to 0 and 
potassium tert-butoxide (70.43 g, 627.6 mmol) was slowly 
added. The reaction was warmed to rt and stirred 
overnight. The reaction was concentrated and then 

25 redissolved in ethyl acetate (500 mL) and 3N HCl (500 mL) , 
extracted with ethyl acetate (2x250 mL) , washed with IN HCl 
(3x250 mL) , washed with brine (1x250 mL) , and dried 
(Na2S04) . Purification by silica gel chromatography using 
0%-100%ethyl acetate/hexane gradient as eluent to afford 

30 51.03g (81%): ^H NMR (CDCI3) 5 7.70 (d,j=8.4Hz, 2H) , 7.03 
(d,j=8.8Hz, 2H), 3.62 {t,j=5.9Hz, 2H) , 2.56 (to=5.7Hz, 
2H), 2.50-1.88- (m, 4H) ppra. 
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Part B. The product from part A (85.17 g, 282.8 mmol) and 
phosphorus pentachloride (205.91 g, 990.0 mmol) was 
dissolved into CHCI3 (750 mL) and refluxed for 3% h. 
Reaction was poured over ice and then quenched further with 
■water, extracted with CHCI3 (3x400 mL) , washed with brine 
(1x400 mL) , dried (MgS04) , and concentrated. This residue 
was dissolved in morpholine (400 mL) and refliixed 
overnight. Reaction was concentrated and p\irified by- 
silica gel chromatography using 0%-100% ethyl 
acetate/hexane gradient as eluent to afford 68g (63%) : 
NMR (CDCI3) 6 7.68 (d,j=8.8Hz, 2H) , 7.11 (d,3=8.8Hz, 2H) , 
5.66 (t,j=4.8Hz, IH), 3.82 (t,j=4.8Hz, 4H) , 3.77 
(t,j=6.8Hz, 2H), 2.89 (t,j=4.8Hz, 4H) , 2.53-2.47 (m, 2H) 
PEon. 

Part C. 4-DimfetlQrlaminopyridine (3.92 g, 32.01 mmol) was 
dissolved into CH2CI2 (130 mL) and cooled to 0 °C. 
Trifluoroacetic anhydride (4.54 g, 32.01- mmol) was added 
and the mixture was stirred at 0 'C for 30 min. The above 
morpholine-enamine from part B (10.25 g, 26.68 mmol) 
dissolved in CH2CI2 (370 mL) was added slowly and the 
reacCion was warmed to rt and stirred overnight. Reaction 
was concentrated and purified by silica gel chromatography 
using 0%-50% etl^l acetate/hexane gradient to isolate the 
intermediate. The intermediate ya&s dissolved in 20% HCl 
(50 mL) and diethyl ether (200 mL) and stirred at rt 
overnight. Reaction was quenched with water, extracted 
with ether (3x100 mL) , washed with brine (1x100 mL) , and 
dried (Na2S04) . The residue was redissolved in petroleum 
ether and the solids filtered. The filtrate was 
concentrated to afford 9.99g (78%): NMR (CDCI3) 5 7.77 
(d,j=8.8H2, 2H), 7.11 (d,j=8.8H2, 2H) , 3.93 (t,j=6.8Hz, 
2H), 2.92 (t,j=6.8Hz, 2H) ppm. 
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Part D. The product from part C (10.0 g, 24.3 mmol) and 4- 
methoxyhydrazlne hydrochloride (4.28 g, 24.3 inmol) were 
dissolved in IN HCl (200 mL) and methanol (400 mL) and- 
refluxed overnight. The reaction was cooled to rt and 

. 5 quenched with water, extracted with ethyl acetate (3x250 
mL) , washed with brine (1x250 mL) , and dried (Na2S04) . 
Purification by silica gel chromatography using 0%-100% 
ethyl acetate/hexane gradient as eluent afforded 9.28g 
(74%); mm (CDCI3) 6 7.69 (d,j=9.4Hz, 2H) , 7.45. 

10 (d, j=8.8Hz, 2H), 7.06 (d,j=8.8H2, 2H) , 6.92 (d,j=9.2Hz, 

2H) , 4.11 (t,j=6.8Hz, 2H), 3.81 (s, 3H) , 3.15 (t,j=6.5Hz, 
2H) ppm/ Mass Spec (3yi+H)+ 514.3. 

Part E. 5-Valerolactam (0.023 g, 0.214 mmol)/ cesium 
15 carbonate (0,095 g, 0.292 mmol), palladium (II) acetate 
(0.004 g, 0.019 mmol), and 9, 9-dimethyl-4, 5-bis 
(diphenylphosphino)xanthene (0.015 g, 0.029 mmol) were 
charged to a flask and flushed with N2 . The above 
trifluoromethyl intermediate (0.100 g, 0.195 mmol) 
20 dissolved in 1,4-dioxane (2 mL) was added via syringe and 
the flask was flushed with N2. The reaction was heated at 

100 overnight. The reaction was cooled to rt and diluted 
with ethyl acetate (25 mL) and water (25 mL) , extracted 
with ethyl acetate (3x25 mL) , washed with brine (1x25 mL) , 
25 and dried (Na2S04) . Purification by HPLC and freeze-drying 

afforded 32.4 mg (34%); NMR (CDCI3) 5 7.46 (d, j=8.8Hz, 

2H), 7.35 (d,j=7.9Hz, 2H) , 7.24 (d,j=8.7Hz, 2H) , 6.93 
(d,j=9.1Hz, 2H), 4.15 (t,j=6.8Hz, 2K) , 3.82 (s, 3H) , 3.63- 
3.60 (m, 2H), 3.17 (t,j=:6.6Hz, 2H) , 2.64 (t,j=5.7Hz, 2H) , 
30 1.98-1.94 (m, 4H) ppm; Mass Spec (M+H)+ 485.5. 
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Sacaiqple 7 

1- (4-inethoxYphenyl) -6- [4- (2-oKohexahydro-lH-azeplii'-l- 
yr)pheiiyl] -3- (trifluorometfayl) -1, 4, 5, 6-^ 
pyrazolo [3 , 4-c]pyriain-7-one 

5 

The title compoimd was synthesized following the procedure 
for Example 6, NMR (CDCI3) 6 7.46 {d,j=9.2Hz, 2K) , 7.32 

(d,j=8.5Hz, 2H), 7.21 (d,j=8.8Hz, 2H) , 6.92 (d,j:=9.lHz, 
2H), 4.14 {t,j=6.6Hz, 2H) , 3.81 (s, 3H) , 3.76-3.72 (m, 2H) , 
10 3.16 (t,j=6.6Hz, 2H), 2.74-2.72 {m, 2H) , 190-1.78 (m, 6H) 
ppm; Mass Spec (M+H)+ 499.4. 

Kxample 8 

1- (4-niethoxyphenyl) -6- [4- (2 -0x0- 1-piperaziayl) phenyl] -3- 
15 (trif luoromethyl} -1^ 4k, 5, 6-tetrahydro-7H-pyrazolo [3^4- 

c] pyridin'-7 -one 

Part A. 4-iodoaniline (45.82 g, 209.2 mmol) and 
triethylamine (65.61 loL, 470.7 mmol) were dissolved into 

20 THF (800 mL) and cooled to 0 ''C. S-Bromovaleryl chloride 
(50.0 g, 251.1 mmol) dissolved in THF (200 mL) was added 
dropwise to the reaction. The reaction was warmed to* rt 
and stirred overnight. Reaction was cooled to 0 °C and 
potassium tert-butoxide (70.43 g, 627.6 mmol) was slowly 

25 added. The reaction was warmed to rt and stirred 
overnight. The reaction was concentrated and then 
redissolved in ethyl acetate (500 mL) and 3N HCl (500 mL) , 
extracted with ethyl acetate (2x250 mL) , washed with IN HCl 
(3x250 mL) , washed with brine (1x250 mL) , and dried 

30 (Na2S04) . Purification by silica gel chromatography using 
0%-100%ethyl acetate /hexane gradient as eluent to afford 
51.03g (81%): iH NMR (CDCI3) 5 7.70 (d,j=:8.4H2, 2H) , 7.03 
(d,j=8.8H2, 2H), 3.62 (t,j=5.9H2, 2H) , 2.56 (t,j=5,7Hz, 
2H), 2.50-1.88 (m, 4H) ppm. 
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Part B. The product from part A- (85.17 g, 282.8 iranol) and 
phosphorus pentachloride (205.91 g, 990.0 nrniol) was 
dissolved into CHCI3 (750 mL) and refluxed for 3% h. 
5 Reaction was pooired over ice and then quenched further with 
water, extracted with CHCI3 (3x400 mL) , washed with brine 
(1x400 mL) , dried (MgS04) , and concentrated. This residue 
was dissolved in morpholine (400 mL) emd refluxed 
overnight. Reaction was concentrated and purified by 
10 silica gel chromatography using 0%-ipO% ethyl 

acetate /hexane gradient as eluent to afford 68g (63%) : 
NMR (CDCI3) 5 7.68 (d,j=8.8Hz, 2H) , 7.11 (d,j=8.8Hz, 2H) , 

5.66 (t,j=4.8Hz. IH), 3.82 (t,j=4.8Hz, 4H) , 3.77 
(t,j=6.8Hz, 2H), 2.89 (t,j=4.8Hz, 4H) , 2.53-2.47 (m, 2H) 
15 ppm. 

Part C. 4-Dimethylaminopyridine (3.92 g, 32.01 mmol) was 

dissolved into CH2CI2 (130 mL) and cooled to 0 ^C. 

Trif luoroacetic anhydride (4.54 g, 32.01 mmol) was added 

20 cuxd the mixture was stirred at 0 % for 30 iciih. The above 
morpholine-enamine product from part B (10.25 g, 26.68 
mmol) dissolved in CH2CI2 (370 mL) was added 'slowly and the 
reaction was warmed to rt and stirred overnight. Reaction 
was concentrated and purified by silica gel chromatography 

25 using 0%-50% ethyl acetate/hexane gradient .to isolate the 
intermediate. The intermediate was dissolved in 20% HCl 
(50 mL) and diethyl ether (200 mL) and stirred at rt 
overnight. Reaction was quenched with water, extracted 
with ether (3x100 mL) , washed with brine (1x100 mL) , and 

30 dried (Na2S04) . The residue was redissolved in ' petroletim 
ether and the solids filtered. The filtrate was 
concentrated to afford 9.99g (78%): % 3SIMR (CDCI3 )5 7.77 

(d,j=8.8Hz, 2H), 7.11 (d,j=8.8Hz, 2H) , 3.93 (t,j=6.8Hz, 
2H), 2.92 (t,j=6.8Hz, 2H) ppm. 
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Part D. The product from part C (10.0 g, 24.3 mmol) and 4- 
inetho3Qrhyarazine hydrochloride (4.28 g; 24.3 iranol) were 
dissolved in IN HCl (200 mL) and methanol (400 mL) and 
5 refluxed overnight. The reaction was cooled to rt and 
quenched with water, extracted with ethyl acetate (3x250 
mL) , washed with brine (1x250 mL) , and dried (Na2S04) . 
Purification by silica gel chromatography using 0%-100% 
ethyl acetate /hexane gradient as eluent afforded 9.28g 
10 (74%); IH NMR (CDCI3) 8 7.69 (d,j=9.4Hz, 2H) , 7.45 

(d,j=8.8Hz, 2H), 7.06 (d,j=8.8H2, 2H) , 6,92 (d,j=9.2H2, 
2H), 4.11 (t,j=6.8H2, 2H), 3.81 (s, 3H) , 3.15 (t,j=6.5Hz, 
2H) ppm; Mass Spec (M+H)+ 514.3. 

15 Part E. 4-Benzyloxycarbonylpiperazin-2-one (0.050.214 
mmol), cesium carbonate (0.095 g, 0.292 mmol) , palladium 
(II) acetate (0.004 g, 0.019 mmol), and 9 , 9-dimethyl-4, 5- 
bis (diphenylphosphino)xanthene (0.015 g, 0.029 mmol) were 
charged to a flask and flushed with N2. The above 

20 trifluoromethyl intermediate (0.100 g, 0.195 mmol) 

dissolved in 1,4-dioxane (2 mL) was added via syringe and 
the flask was flushed with N2. The reaction was heated at 

100 overnight. The reaction was cooled to rt and diluted 
with ethyl acetate (25 mL) and water (25 mL) , extracted 

25 with ethyl acetate (3x25 mL) , washed with brine (1x25 mL) , 
and dried (Na2S04) . The lactam (0.091 g, 0.146 mmol) wds 
dissolved in 6N HCl (20 mL) and MeOH (5 mL) and reflusred 
for 2 h. Reaction was quenched with water (20 mL) and 
washed with ether (3x20 mL) , basified to pH 12 with IN 

30 NaOH, extracted again with ether (3x20 mL) , washed with 

brine (1x20 mL) , and dried (Na2S04) , Purification by HPLC 
and freeze-drying to afford 1 ng (1% overall) ; NMR 
(CDCI3) 8 7.37 (d,j=9.0Hz, 2H) , 7,328d, j=8.3Hz, 2H) , 7.24- 
7.18 (m, 2H), 6.84 (d,j=8.8Hz, 2H) , 4.05 (t,j=6.6Hz, 2H) , 
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3.79-3.60 (m, 5H) , 3.73 (s, 3H) , 3.32 (bs,2H:) , 3.16 
(t,j=6.5Hz, 2H) ppm; Mass Spec {M+H)+ 486.4. 



Example 9 

5 1- (4>-methoxanpheayl) -6- [4- (2-oxo-l-imldazolldli]yl)phenyl] -3- 
(trl£luoromethyl) -1,4,5, 6-tetrabydro-7H-pyrazolo[3,4-* 

c] pyridin--? -one 

To the trif luoromethyl intermediate prepared previously 
10 (part D, example 6/ 0.120 g, 0.234 mmol) , 2-imidazolidone 
(0-025 g, 0.281 mmol) , potassium carbonate (0.081 g, 0.257 
mmol) , 1, 10-phenanthraline (0.006 g, 0.012 mmol) and DMSO 
(6 mL) were charged to a flask and degassed for 15 min. 
Copper (I) iodide (0.007 g, 0.012 mmol) was added and the 
15 reaction was heated to 130 ^'C overnight. The reaction was 
cooled to rt and quenched with H2O (20 mL) and ethyl 
acetate (20 raL) , washed with H2O (3x20 mL) , washed with 
brine (1x30 mL) , and dried (Na2S04) . Purification by HPLC 
and freeze-drying afforded 29.1 mg (2.6%); NMR (CDCI3) 8 

20 7.53-7.45 (m, 4H) , 7.28 (d,j=11.0Hz, 2H) , 6.92 (d,j=9.1Hz, 
2H)/4.12 (t,j=6.8H2, 2H) , 3.96 (t,j=8.1Hz, 2H) , 3.81 (s, 
3H), 3.63 (t,j=8.2Hz, 2H) , 3.16 (t,j=6.6Hz/ 2H) ppm; Mass 
Spec (M+H)+ 472.5. 

25 Example 10 

1- (4-methoaQrpbeiiyl) -6- [4'" (2-'Oxotetralvdro-l (2H) - 
pyrimidixiyDpbeiqrl] -3- ( trifiluorometbyl) -1, 4, 5, 6-*tetraliydro- 
7ff-pyrazolo [3, 4-c] pyrldla-T-one 

30 The title compooand was synthesized following the procedure 
for Example 6. NMR (CDCI3) 8 7.46 (d,j=8.8Hz, 4H) , 7.34- 

7.24 (m, 2H), 6.93 (d,j=9.1Hz, 2H) , 4.15 (t,j=6.8Hz, 2E) , 
3.82 (s, 3H), 3.68 (t,j=5.7Hz, 2H) , 3.63 (t,j=5.7Hz, 2H) , 
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3.17 (t,j=6.4H2, 2E) , 2.18-2.09 (m, 2H) ppm; Mass Spec 
(M+H)+ 486.5.. 

Bacaaole 11 

5 6- [4- (3-ethyl-2-<XHO"2, 3-dlliydro-lJr-benziiaidazol-l- 

yDphenyl] -1- (4-]ii0thoaqnpbenyl} --3- (trlfluorcametlv^ 5, 6- 

tetralaordro-TJi^pyrazolo [3, 4-c]pyridin-7-€»e 

The title coitpound was synthesized following the procedure 
10 for Example 6.' NMR {CDCI3) 6 7.58-7.47 (m, 5H) , 7.28 

(d,j=7.3Hz, IH), 7.16-7.08 {m, IE), 7.04-6.98. (m, 4H) , 6.52 
(t,j=:2.4Hz, IH), 4.14 (t,j=6.6Hz, 2H) , 3 . 91 (q, j=7 . 6H2, 2H) , 
3.78 (s, 3H), 3.18 (t,j=6.6Hz, 2K) , 1.23 (t,j=7.2H2, 3H) 
ppm; Mass Spec (M+H)+ 548.5. 

15 

Example 12 

1- (4-inethoxyphenyl) -7-o»o-6- [4- (2-oxo--l- 
piperldlnyDphexiyl] -4, 5^ 6,7-tetrahydro-lJ7-pyrazolot3,4- 
c] pyridine- 3 --carbozuLtrile 

20 

Part A. 4-iodoaniline (45.82 209.2.inmol) and 
triethylamine (65.61 mL, 470.7 inmol) were dissolved into 
THF (800 mL) and cooled to 0 °C. 5-Bromovaleryl chloride 
(50.0 g, 251.1 mmol) dissolved in THF (200 mL) was added 

25 dropwise to the reaction. The reaction was warmed to rt 
and stirred overnight. Reaction was cooled to 0 ""C and 
potassixm tert-butoxide (70.43 g, 627.6 mmol) was slowly 
added. The reaction was warmed to rt and stirred 
overnight. The reaction was concentrated and then 

30 redissolved in ethyl acetate (500 mL) and 3N HCl (500 mL) , 
extracted with ethyl acetate (2x250 mL) , washed with IN HCl 
(3x250 mL) , washed with brine (1x250 mL) , and dried 
(Na2S04) . Purification by silica gel chromatography using 
0%-100%ethyl acetate /hexane gradient as eluent to afford 
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51.03g (81%): NMR (CDCI3) 8 7,70 (d,j=8.4Hz, 2H) , 7.03 

(d,j=8.8Hz, 2H), 3.62 * {t/j=5.9Hz, 2H)/2.56 (t,j=5.7Hz, 
2H), 2.50-1.88 (in, 4H) ppm. 

5 Part B. The product from part A {85-17 g, 282.8 mmol) and 
phosphorus pentachloride (205.91 g, 990.0 mmol) was 
dissolved into CHCI3 (750 mL) and refluxed for 3% h. 
Reaction was poured over ice and then quenched further with 
water, extracted with CHCI3 (3x400 mL) , washed with brine 

10 (1x400 mL) , dried (MgS04) , and concentrated. This residue 
was dissolved in moa^pholine (400 mL) and refluxed 
overnight- Reaction was concentrated and purified by- 
silica gel chromatography using 0%-100% ethyl 
acetate /hexane gradient as eluent to afford 68 g (63%) : 

15 NMR (CDCI3) 5 7-68 (d,j=8.8Hz, 2H) , 7.11 (d,j=8.8Hz, 2H) , 

5.66 {t,j=4.8Hz, IH), 3.82 (t,j=4.8Hz, 4H),. 3,77 
(t,j=6.8Hz, 2H), 2.89 (t,j=4.8Hz, 4H) , 2.53-2.47 (m, 2H) 
ppm. 

20 Part C. To p-anisidine (16 g, 0.129 mol) in cone. HCl (40 
mL) , 100 mL H2O, cooled to -5 and sodium nitrite (9.4 g, 
0.136 mol) in H2O (60' mL) was added. The diazotization was 
stirred cold for 20min and a mixture of 
ethylchloroacetoacetate (22 g, 0.133 mol), ethanol (100 

25 mL) , sodium acetate (32 g, 0.389 mol) and H2O (400 mL) was 
added. The reaction was allowed to warm to rt and stirred 
for 2 h. The product precipitated as a black solid (30 g) 
that was collected and dried in vacuo. iR NMR (CDCI3) 5 

8.28 (s, IH), 7.18 (d,j=9.lHz, 2H) , 6.90 {d,j=9.2Hz., 2H) , 
30 4.41(q, j=7Hz, 2H) , 3.80 (s, 3H) , 1.42 (t,j=7.3Hz, 3H) ppm. 

Part D. Crude chloro ester hydrazone from Part C 

(30 g, 0.117 mol), iodo-morpholine enainine from example 6 

(29.9 g, 0.078 mol), and triethylamine (74 mL, 0.53 mol) 
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were heated to reflux in toluene (400 mL) for 24 h. The 
• rjsaction was cooled, washed with water, dried (Na2S04) . 
Purification by silica gel chromatography using 1:1 
hexane/ethyl acetate as eluent afforded the morpholine - 
5 intermediate. Treatment of the morpholine intermediate 
• with trifluoroacetic acid (50 mL) in CH2CI2 (500 mL) for 24 
h followed by washing with water and dirying {Na2S04) 

afforded 28. 8g (71%) of the ester/iodo; Mass Spec (M+H)+ 
517.9 

10 

Part E. To ammonixjm chloride (1 g, 19 mmol) in xylenes 
(250 mL) was added trimethyl aluminim (2M heptanes, 19.3 
mL, 38 mmol) and stirred for 20 min. The above ester from 
part D (9.1 g, 17.6 mmol) was added and the reaction was 

15 heated to reflux for 3 h. The reaction was cooled to 0 ^C, 
quenched with HCl and extracted with ethyl acetate; washed 
with brine and dried (Na2S04) . The amide/nitrile mixture 
obtained was treated with 30% H2O2 (70 mL) , 10% NaOH (150 
mL) in CH2CI2 (400 mL) for 24 h. Extraction of the aqueous 

20 layer with CH2CI2; washing with water and drying (Na2S04) 
afforded 6.18 g of the amide (72%); NMR (CDCI3 ) 8 7.68 
(d,j=8.5Hz, 2H), 7.47 (d,j=8.8Hz, 2H) , 7,09 (d,j=8.8Hz, 
2H), 6.95 (d,j=8.8Hz, 2H) , 6.86 (s, IH) , 5.70 (s, IH) , 4.10 
(t,j=6.6Hz, 2H), 3.82 (s, 3H), 3.17 (t,j=6.6,2H) ppm. 

25 

Part F. To DMP (4.28 mL, 55.3 mmol) dissolved in 150 mL 
acetonitrile at 0 was added oxalyl chloride (3.99 mL, 
46.1 mmol) and stirred imtil all of gas evolution had 
stopped. The above amide from part E (9.0 g, 18.4 mmol) 
30 was added and stirred until a homogenous mixture had 

formed. Pyridine (7.45 mL, 92.2 mmol) was added and the 
reaction was warmed to rt and stirred for 2 h. The 
reaction was quenched with IN HCl, extracted with ether, 
washed with brine and dried (Na2S04) to afford 6.54 g (75%) 
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of the nitrile; NMR (CDCI3) 5 7.70 (d,j=8.8H2, 2H) , 7.45 

(d,j=9.2Hz, 2H). 7.05 (d,j=8.8Hz. 2H) , 6.92 (d,j=8.8Hz, 
2H), 4.13 (t,j=6.6Hz, 2K) , 3.83 (s, 3H) , 3.17 {t,j=6.6H2, 
2H) ppm; Mass Spec {M+H)+ 470.9. 

5 

Part G. 5-Valerolactam (0.127 1.276 mmol) , cesitmi 
carbonate (0.520 g, 1.595 mmol) , palladium (II) acetate 
(0.024 g, 0.106 mmol) , and 9, 9-dimethyl-4, 5-bis 
(diphenylphosphino)xanthene (0.092 g, 0.159 mmol) were 
10 charged to a flask and flushed with N2 . The above 

trif luoromethyl intermediate from part F (0.500 g, 1.063 
mmol) dissolved in 1,4-dioxane (10 mL) was added via 
syringe and the flask .was flushed with N2- The reaction 

was heated at 100 overnight. The reaction was cooled to 
15 rt and diluted with ethyl acetate (25 mL) and water (25 
mL) , extracted with ethyl acetate (3x25 mL) , washed with 
brine (1x25 mL) , and dried (Na2S04) . Purification by HPLC 

and ' f reeze-drying afforded 104.2 mg (22%); NMR (CDCI3) 5 

7.46 (d.j=8.8Hz, 2H) , 7.34-7.25 (m, 4H) , 6.93 (d,j=9.2Hz, 

20 2H), 4.15 (t,j=6.6Hz, 2H) , 3.82 (s, 3H) , 3.64-3.56 (m, 2H) , 

3.17 (t,j=6.6Hz, 2H), 2.60-2.52 (m, 2H) , 1.98-1.90 (m, 4H) 

ppm; Mass Spec (M+H)*^ 442.3. 

Example 13 

25 1- (4-'iiietho3grphenyl) -6- [4- (2-OKO-'l-piperidinyl)phenyl] -3- 
(lH-tetraazol-5-yl) -1, 4,5, 6-tetrahydro-7H-pyrazolo[3, 4- 

c] pyridin-7 -one 

Part A. 4-iodoaniline (45.82 g, 209.2 mmol) and 
30 triethylamine (65.61 mL, 470.7 mmol) were dissolved into 
THF (800 mL) and cooled to 0 ®C. 5-Bromovaleryl chloride 
(50.0 g, 251.1 mmol) dissolved in THF (200 mL) was added 
dropwise to the reaction. The reaction was warmed to rt 
and stirred overnight. Reaction was" cooled to 0 and 
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potassium tert-butoxide (70.43 g, 627,6 iranol) was slowly 
added. The reaction. was warmed to rt and stirred 
overnight. The reaction was concentrated and then 
redissolved in ethyl acetate (500 mL) and 3N HCl (500 mL) , 
extracted with ethyl acetate (2x250 mL) , washed with IN HCl 
(3x250 mL) , washed with brine (1x250 mL) , and dried 
(Na2S04) . Purification by silica gel chromatography using 
0%-100%ethyl acetate /hexane gradient as eluent to afford 
51.03g (81%): NMR (CDCI3) 8 7.70 (d,j=8.4Hz, 2H) , 7,03 

(d,j=8.8Hz, 2H), 3.62 (t,j=5.9Hz, 23), 2.56 (t,j=5.7Hz, 
2H), 2.50-1.88 (m, 4H) ppm. 

Part B. Hie above lactam intermediate from part A (85.17 
g, 282.8 mmol) and phosphorus pentachloride (205.91 g, 
990.0 mmol) was dissolved into CHCI3 (750 mL) and refluxed 
for 3% h. Reaction was poured over ice and then quenched 
further with water, extracted with CHCI3 (3x400 mL) , washed 
with brine (1x400 mL) , dried (MgS04) , and concentrated. 
This residue was dissolved in morpholine (400 mL) and 
refluxed overnight. Reaction was concentrated and purified 
by silica gel chromatography using 0%-100% ethyl 
acetate/hexane gradient as eluent to afford 68g (63%): 
NMR (CDCI3) 5 7.68 (d,j=8.8Hz, 2H) , 7.11 (d,j=8.8Hz, 2H) , 
5.66 (t,j=:4.8Hz, IH), 3.82 (t,j=:4.8Hz, 4H) , 3.77 
(t,j=6.8Hz, 2H), 2.89 (t,j=4.8Hz, 4H) , 2.53-2.47 (m, 2H) 
ppm. 

Part C. To p-anisidine (16 g, 0.129 mol) in cone. HCl (40 
mL), 100 mL H2O, cooled to -5 "C and sodivmi nitrite (9.4 g, 
0.136 mol) in H2O (60 mL) was added. The diazotization was 
stirred cold for 20 min and a mixture of 
ethylchloroacetoacetate (22 g, 0.133 mol), ethanol (100 
mL) , sodiim acetate (32 g, 0.389 mol) and H2O (400 mL) was 
added. The reaction was allowed to warm to rt and stirred 
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. for 2 h- The product precipitated as a black solid (30g) 
which was collected and dried in vacuo. NMR (CDCI3) 8 

8.28 (s, IH), 7.18 (d,j=9.1Hz, 2H) , 5.90 (d,j=9.2Hz, 2K) , 
4.41(g, j=:7Hz, 2H), 3.80 (s, 3H) , 1.42 (t,j=7,3Hz, 3H) ppm. 

5 

Part D. Crude chloro ester hydrazone from Part C (30 g, 
0.117 mol) , iodo-morpholine from Part B (29.9 g, 0.078 
mol) , and triethylamine (74 mL, 0.53 mol) were heated to 
reflux in toluene (400 mL) for 24 h. The reaction was 

10 cooled, washed with water, dried (Na2S04) . Purification by 
silica gel chromatography using 1:1 hexane/ethyl acetate as 
eluent afforded the morpholine intermediate. Treatment of 
the morpholine intermediate with trif luoroacetic acid (50 
mL) in CH2CI2 (500 mL) for 24 h followed by washing with 

15 water and drying {Na2S04) afforded 28. 8g (71%) of the 
ester/ iodo; Mass Spec (M+H)+ 517.9 



Part E. To ammonium chloride (1 g, 19 mmol) in xylenes 
(250 mL) was added trimethyl aluminum (2M heptanes, 19.3 

20 mL, 38 mmol) and stirred for 20 min. The above ester (9.1 
g, 17.6 mmol) was added and the reaction was heated to 
reflux for 3 h. The reaction was cooled to 0 °C, quenched 
with HCl and extracted with ethyl acetate; washed with 
brine and dried (Na2S04) . The amide/nitrile mixture 

25 obtained was treated with 30% H2O2 (70 mL) , 10% NaOH(150 mL) 
in CH2CI2 (400 xnL) for 24 h. Extraction of the aqueous 
layer with CH2CI2; washing with water and drying (Na2S04) 
afforded 6.18 g of the amide (72%); NMR (CDCI3) 8 7.68 

(d,j=8.5Hz, 2H), 7.47 (d,j=8.8Hz, 2H) , 7.09 (d,j=:8.8Hz, 
30 2H), 6.95 (d,j=8.8Hz, 2H) , 6.86 (s, IH) , 5.70 (s, IH) , 4.10 
(t,j=6.6Hz, 2H), 3.82 (s, 3H) , 3.17 (t,j=6.6,2H) ppm. 



Part P. To DMF (4.28 mL, 55.3 mmol) dissolved in 150 mL 
acetonitrile at 0 ®C was added oxalyl chloride (3.99 mL, 
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46.1 mmol) and- stirred until all of gas evolution had 
stopped. The above amide (9.0 g, 18.4 mmol) was added and 
stirred until a homogenous mixture had fbraied. Pyridine 
(7.45 mL, 92.2 mmol) was added and the reaction was warmed 
5 to rt and stirred for 2 h. The reaction was quenched with 
IN HCl, extracted with ether, washed with brine and dried 
(Na2S04) to afford 6.54g (75%) of the nitrile; NMR 
(CDCI3) 8 7.70 {d,j=8.8Hz, 2H) , 7.45 {d,j=9.2Hz, 2H) , 7.05 
(d,j=8.8Hz, 2H), 6.92 (d,j=8.8Hz, 2E) , 4.13 (t,j=6.6H2, 
10 2H), 3.83 (s, 3H), 3.17 (t,j=6.6Hz, 2H) ppm; Mass Spec 
(M+H)+ 470.9. 

Part G. Tributyl tin chloride (0.142 g, 1.06 mmol) was 
added dropwise to a solution of sodium azide (0.553 g, 8.51 

15 mmol) in THF (2 mL) at 0 **C. The above nitrile (0.500 g, 
1.06 mmol) was added and the reaction was refluxed 
overnight. The reaction was cooled to rt and slowly 
quenched with 6N HCl (4 mL) , diluted with H2O (20 mL) and 
ethyl acetate (20 mL) , extracted with ethyl acetate (3x20 

20 mL) , washed with brine (1x25 mL) , and dried (Na2S04) to 

afford 455 mg (83%); NMR {CDCI3) 8 7.69 (d,j=8.4Hz, 2H) , 
7.44 (d,j=8.7Hz, 2H), 7.18) d,j=7.7Hz, IH) , 7.08 
(d,j=8.4Hz, 2H), 6.92 (d,j=8.8Hz, 2H) , 4.14 (t,j=6.6Hz, 
2H), 3.82 (s, 3H), 3.48 (t,j=6.4Hz, 2H) ppm; M^ss Spec 
25 (M+H)+ 514.0. 

Part H. Triphenylmethyl chloride (0.230 g, 0.826 mmol) and 
ION NaOH (0.10 mL, 0.991 mmol) were added to the above 
tetrazole (0.424 g, 0.826 mmol) dissolved in toluene (10 
30 mL) and stirred at rt overnight. The reaction was quenched 
with water (50 mL) , extracted with ethyl acetate (3x75 mL) , 
washed with brine (1x50 mL) and dried (Na2S04) afforded the 

protected tetrazole intermediate. 8-Valerolactam (0.106 g, 
1.07mol), cesium carbonate (0.437 g, 1.34 mmol), palladixim 
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(II) acetate (0.020 g, 0.089 inmol) , arid 9, 9-dimethyl-4, 5- 
bis (diphenylphosphino)xanthene (0.123 0.134 mmol) were 
charged to a flask and flushed with N2. The protected 
tetrazole/iodo intermediate (0.676 g, 0.895 mmol) dissolved 
5 in 1,4-dioxane (10 mL) was added via syringe and the flask 
was flushed with N2. The reaction was heated at 60 
overnight. The reaction was cooled to rt and diluted with 
ethyl acetate (75 mL) and water (75 mL) , extracted with 
ethyl acetate (3x100 mL) , washed with brine (1x75 mL) , and 

10 dried (Na2S04) . Purification by silica gel chromatography 
using 0%-100% ethyl acetate/hexane gradient as eluent 
afforded the protected tetrazole/lactam intermediate. The 
protected tetrazole/lactam intermediate (0.249 g, 0.322 
mmol) , trif luoroacetic acid (5 mL) , water (5 mL) and THP 

15 (30 mL) were charged to a flask and stirred at rt for 2 h. 
Additional trifluoroacetic acid (20 mL) and water (20 mL) 
was added and the reaction was stirred overnight at rt. 
The reaction was basif led to pH 10 with ION NaOH and washed 
with CH2CI2 (3x75 mL) . The aqueous layer was acidified to 

20 pH 3 with IN HCl, extracted with ethyl acetate (3x75 mL) , 
washed with brine (1x50 mL) , and dried (MgS04) • 
Purification by HPLC and freeze-drying afforded 13.4 mg (4% 
overall); NMR (CD3OD) 6 7.54 (d,j=8.8Hz, 3H) , 7.43 

(d,j=8.8Hz, 2H), 7.32 (d,j=8.8Hz, 2H) , 7.00 (d,j=9.2Hz, 
25 2H), 4.20 (t,j=6.8Hz, 2H) , 3.84 (s, 3H) , 3.67 (t,j=5.3Hz, 
2H), 3.42 (t,j=6.6Hz, 2H) , 2.51 (t,j=6.lHz, 2H) , 1.98-1.94 
(m, 4H) ppm; Mass Spec (M+H)+ 485.3. 

Sxanple 14 

30 l-(3-aiaixio-l,2-benzisoKazol-5-yl)-5-{ [5-(2-oko-1- 

plperidlnyl) -2 , S-dlfaydro-UEr-indol-l-yl] carbmqrl) -Iff- 
pyrazole-3 -carboKamlde 



35 



Part A. A 1-L flame-dried flask was charged with 130 mL of 

LiHMDS (130 mmol; 1.0 M in THF) and 410 mL of ethyl ether. 
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The resulting solution was cooled to -78 and 2- 
acetylfuran (14 g, 12 m inmol) was added in one portion. 
After 5 min, di-tert-butyl oxalate was added dropwise over 
1 h as a solution in 100 mL of ether. The resulting 
inixture was warmed to 23 over a period of 3 h and was 
maintained at rt for 20 h. The mixture was then filtered, 
and the resulting beige precipitate was washed with 100 mL 
of ether. The filter cake was then dried in a vacuum oven 
for 1 h to afford lithium 1- tert-butoxy-4- (2-furyl) -1, 4- 
dioxo-2-buten-2-olate (25 g, 83%) as a cream colored solid. 
iH NMR (DMSO-dg) 5 7.75 (t, IH) , 6.96 (m, IH) , 6.56 (m, IH) , 
3.34 (s, 2H), 1.46 (s, 9H) . 

Part B. To the product (13 g, 54 mmol) from Part A was 
added 2-f luoro-S-hydrazinobenzonitrile hydrochloride (10 g, 
54 mmol) and 250 mL of acetic acid. The resulting orange 
mixture was maintained at rt for 20 h and then concentrated 
to dryness. The resulting residue was taken up in 30% 
CHCI3 in hexanes and filtered to afford tert-butyl l-(3- 
cyano-4-f luorophenyl) -5- (2-f uryl) -lff-pyrazole-3-carboxirlate 
(18 g, 95%) as a light brown solid. LC/MS (ESI+) : 354.2 
(iy[+H) + . iH NMR (CDCI3) S 7.64-7-78 (m, 3H) , 7.42 (s, IH) , 
7,05 (s, IH), 6.45 (s, IH), 6.30 (s, IH) , 1.61 (s, 9H) . 

Part C. To the product from Part B (10 g, 28 mmol) was 
added 125 mL of CH2CI2 and 125 mL of trif luoroacetic acid. 
The resulting black solution was maintained at .rt under N2 
for 2 h and was then concentrated to dryness. The 
resulting solid was dried in a vacuxim oven for 4 h to 
afford 1- (3-cyano-4-f luorophenyl) -5- (2-furyl) -iH-pyrazole- 
3-carboxylate (8.4 g, 99%) as a brown solid. LC/MS (ESI+) : 
298.1 (M+H) + . 1h NMR (CD3OD) 5 7.90 (m, IH) , 7.75 (m, IH) , 

7.51 (s, IH), 7.46 (t, IH), 6.98 (s, IH) , 6.47 (m, IH) , 
6.35 (m, IH). 
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Part D. To the product (4.1 g, 14 mmol) from Part C was 
added 23 mL of CH2CI2 and 2.0 M oxalyl chloride (10 mL, 21 
mmol) in CH2CI2. Upon dropwise addition of DMF (10 drops) 
5 to the brown mixture, all solids dissolved over a period of 
30 min. IWhen no more gas evolved, the brown solution was 
concentrated. The resulting residue was redissolved in 100 
mL of CH2CI2 and 0.5 M ammonia in dioxane (110 mL, 55 mmol) 
was added via cannula. After 30 min, the resulting 

10 suspension was concentrated and poured into H2O. The 

aqueous layer was washed with ethyl acetate (3X70 mL) , and 
the combined organic layers were washed with brine, dried 
over Na2S04, filtered and concentrated. The resulting 
residue was dissolved in 10 mL of CH2CI2 and 50 mL of 

15 hexanes were added. The resulting suspension was filtered, 
and the filter cake was washed with 50 mL of hexanes. The 
filter cake was dried in a vacu\am oven to afford 1~(3- 
cyano-4-f luorophenyl) -5- (2-furyl) ~lJir-pyrazole-3-carboxamide 
(2.5 g, 62%) as a brown solid. LC/MS (ESI+) : 297.1 (M+H) + . 

20 iH NMR (CDCI3) 8 7.75 (m, IH) , 7.64 (m, IH) , 7.42 (s, IH) , 

7.33 (t, IH), 7.16 (s, IH), 6.79 (br s, IH) , 6.46 (m, IH) , 
6.36 (m, IH), 5.50 (br s, IH) . 

Pcirt E. To the product (2.5 g, 8.3 mmol) from Psirt D was 
25 added H2O (51 mL) , 5% aqueous NaH2P04 (35 mL) , and tert:- 

butanol (51 mL) . The resulting mixture was warmed to 60 ^C, 
and KMn04 (8.0 g, 51 mmol) was added over a period of 10 
min. After an additional 10 min, the resulting pxirple 
slurry was cooled to 0 and the reaction was quenched by 
30 the addition of 200 mL of saturated aqueous sodivim 

bisulfite. The resulting mixture was filtered, washed with 
300 mL of H2O, and the filtrate was acidified with cone. 
HCl. The aqueous layer was extracted with EtOAc (6X100 mL) 
and the conibined organic layers were washed with brine, 
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dried over Na2S04, and filtered. Concentration afforded 3- 
(aitiinocarbonyl) -1^ (3-cyano-4-f luorophenyl) -lJir-pyrazole-5- 
carboxylic acid (1.6 71%) as a yellow solid, LC/MS 
{ESI+): 275.1 (M+H) + . NMR (CD3OD) 8 8.03 (m, IH) , 7.90 

(m, IH), 7.5 (t, IH), 7.44 (s, IH) . 

Part F. 5-Nitro-lH- indole (2.5 g, 15 itimol) , di-tert-butyl 
dicarbonate (3.6 g, 17 mmol) , and DM2^ (190 mg, 1.5 mmol) 
were dissolved in 150 mL of THP. The solution was stirred 
for 12 h at rt under N2 and was then concentrated. The 
residue was taken up in EtOAc and the mixture was filtered. 
The filtered solid* was washed with 100 xnL of hexanes and 
dried to give tert-butyl-S-nitro-lH-indole-l-carbo^Qrlate as 
an off-white solid (3.1 g, 78%). LRMS (AP+) : 304.2 
(M+H+ACaKr) + . iH NMR (CDCI3) 8 8.51 (d, IH) , 8.23-8.29 (m, 
2H), 7.75 (d, IH), 6.73 (d, IH) , 1.71 (s, 9H) . 

Part G. The product from Part F (1.0 g, 4.3 mmol) was 
dissolved in 100 mL of MeOH. Palladium hydroxide, 20 wt% 
Pd, Degussa type (100 rag) , was added, and the resulting 
mixture was subjected to a hydrogen atmosphere (50 psi) and 
shaken vigorously. After 5 h, the black mixture was 
filtered and concentrated to afford tert-butyl-5-amino-l- 
indolinecarboxylate as a brown oil (0.98 g, 98%). LRMS 
(ESI+): 235.2 (M+H) + . NMR (CDCI3) 8 6.88 (br m, 3H) , 

3.96 (m, 2H), 3.04 (m, 2H) , 1.55 (br s, 9H) . 

Part H. To fcert-butyl-5--amino-l-indolinecarbo3Qrlate (1.90 
g, 8.2 mmol) was added 5-bromovaleryl chloride (1.4 mL, 9.0 
mmol) and 18 mL of THF. After stirring for 5 min at rt 
under N2, potassium tert-butoxide (9 mL, 9 mmol; 1.0 M in 
THF) was added in one portion, and the resulting brown 
solution was stirred under N2 for 30 min. A second portion 
of potassium tert-butoxide (9 mL) was added, and the 
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resulting brown suspension was stirred for 15 min. An 
additional 0*10 mL-portion of 5-broitiovaleryl chloride and a 
4.5 mL-portion of potassium tert-butoxide were added, and 
the mixture was stirred for 30 min. The reaction was then 
5 poured into H2O {80 mL) . The aqueous layer was washed with 
EtOAc (3x50 mL) , and the combined organic layers were 
washed with brine, dried over Na2S04, and filtered. The 
filtrate was concentrated and the resulting residue was 
purified by radial chromatography (50% EtOAc in hexanes.) to 
10 afford tert-butyl 5- (2-oxo-l-piperidinyl) -1- 

indolinecarboxylate as a pink solid (1.30 g, 50%). LRMS 
(AP+): 317.2 (M+H) + . NMR (CDCI3) 5 7.40-7.80 (br IH) , 

7.01 (s, IH), 6.97 (d, IH) , 3.94 (t, 2H) , 3.55 (br m, 2H) , 
3.09 (t, 2H), 2.49 (br m, 2H) , 1.91 (br m,. 4 H) , 1.52 (s, 
15 9H) . 

Part I. The product from Part H (1.30 g, 4.2 mmol) was 
dissolved in 30 mL of CH2CI2 and stirred at rt under 
Trifluoroacetic acid (30 mL) was added, and the reaction 

20. was stirred for 2 h. The yellow solution was concentrated, 
and the resulting residue was dissolved in EtOAc (50 mL) 
and washed with saturated aqueous NaHC03. The aqueous 
layer was washed with EtOAc (2x50 mL) and the combined 
organic layers were dried over Na2S04 and concentrated to 

25 afford 1- (2,3-dihydro-liir-indol-5-yl)-2-piperidinone (740 

mg, 81%) as a beige solid (LC/MS (ESI+) : 217.2 (M+H)+) . To 
this solid was added 3- (aminocarbonyl) -1- (3-cyano-4- 
fluorophenyl) -liT-pyrazole-5-carboxylic acid (1.00 g, 3.8 
mmol) (see Part E above) , followed by 28 mL of pyridine and 

30 6.8 mL of DMP. 1, 3-Diisopropyl-carbodiimide (.0.59 mL, 3.8 
mmol) was added, and the resulting solution was stirred for 
14 h. The reaction was then poured into IN aqueous HCl (70 
mL) and washed with EtOAc (3x50 mL) . The combined organic 
layers were washed with brine, dried over Na2S04, and 

35 filtered. Concentration of the filtrate afforded crude 1- 
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(3-cyano-4-f luorophenyl) -5- { [5- (2-oxo-l-piperidinyl) -2 , 3- 
dihydro-lH-indol-l-yl] carbonyl } -lH-pyrazole-3-carboxainide 
(1.20 g; LC/MS (ESI+) : 473.2 (M+H)+) as a brown residue. 
This residue was dissolved in 18 mL of DMF and 3 mL of H2O. 
5 Potassium carbonate (1.70 g, 13 mmol) and acetohydroxamic 
acid (470 mg, 6.2 mmol) were added, and the resulting 
mixture was warmed to 50 °C under an N2 atmosphere. After 2 
h, the reaction was cooled to rt and poured into EtOAc (60 
mL) . The organic layer was washed with H2O (2x50 mL) , 

10 brine, and dried over Na2S04. Filtration and concentration 
afforded a brown oily residue that was purified by 
preparative LC/MS (C18 reverse phase, eluted with 0.05% TPA 
in CH3CN/H2O) to give the TPA salt of the final product. 
'ffals salt was dissolved saturated aqueous NaHCOs (15 niL) , 

15 and the aqueous layer was washed with EtOAc (3x50 mL) . The 
conibined organic layers were washed with btine, dried over 
Na2S04, filtered, and concentrated to give l-(3-amino-l,2- 
benzisoxazol-5-yl) -5-{ [5- (2-oxo-l-piperidinyl) -2,3-dihydro- 
IH- indol - 1-yl ] carbonyl } - lH-pyrazole-3 -carboxamide as a 

20 vOiitQ solid (150 mg, 7.3% for 2 steps). LC/MS (ESI+) : 
486.2 (^+11) + . iH NMR (DMSO-dg) 8 8.08 (s, IH) , 7,91 (d, 
IH), 7.85 (s, IH), 7.67 (m, IH) , 7.51-7.57 (br m, 2H) , 7.37 
(s, IH), 7.2 (s, IH), 7.04 (s, IH) , 6.58 (s, 2H) , 4.28 (br 
m, 2H), 3.55 (br s, 2H) , 3.15 (br m, 2H) , 2.36 (br s, 2H) , 
25 1,82 (br s, 4H) . 

Bxangple 15 

1- (3-amixto-l,2-be&zisoxazol-5-yl) -5- { [6- (2-0X0-1- 
piperidlnyl) -2,3-dihydro-lH-indol-l-yl] carbonyl} -Iff- 
30 pyrazole-3 -carboxamide trifluoroacetate 

The title compound was prepared in the same manner as using 
6-nitro-lH- indole and following the general procedures 
described previously. LC/MS (ESI+) : 486.2 (M+H-TFA) + . 
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Exainple 16 

!<- (3-aiiiino<-l, 2-bexizl80xazol-5-yl) -5- { [5- (2-oxoheacahydro-Ur- 
azepin-l-yl) -2^ 3-dihydro-lH-lndol-l-yl] carbonyl} -IH* 
5 P3rrazole-3-carbaxamide 

Part A. To tert-butyl 5- (2-oxohexahydro-li!f-azepin--l-yl) -1- 
indolinecarboxylate (140 mg, 0.42 ininol) that had been 
prepared as in Part C of Example 15 using 6--broniohexanoyl 

10 chloride instead of 5-bromovaleryl chloride was added 10 mL 
of 4,0 M HCl in dioxane. The resulting solution was 
maintained at rt under N2 for 2 h and was then 
concentrated. The resulting residue was dissolved in 25 mL 
of EtOAc, and the organic layer was washed with saturated 

15 aqueous NaHC03. The aqueous layer was washed with EtOAc 

(2x50 mL) and the combined organic layers were washed with 
brine/ dried over Na2S04/ filtered, and concentrated to 

afford 1- (2 , 3-dihydro-lH-indol-5-yl) hexahydro-2H-azepin-2- 
one (96 mg, 100%) as a brown oil. LC/MS (ESI+) : 231.2 
20 (M+H) + . iH NMR (CDCI3) 8 6.9 (s, IH) , 6.79 (d, IH) , 6.76 

(d, IH), 3.98 (br s, IH) , 3.66 (br 2H) , 3.52 (t, 2H) , 
3.01 (t, 2H), 2.65 (br 2H) , 1.78 (br s, 6H) . 

Part B. To the product from Part A (95 mg, 0.41 mmol), was 
2 5 added 3 - { aminocarbony 1 ) - 1 - ( 3 - cyano- 4 - f luor ©phenyl ) - IH- 
pyra201e-5-carboxylic acid (94 mg, 0.34 nrnol) , 3.3 mL of 
pyridine, and 0.70 mL of DMF. 1, 3-Diisopropylcarbodiimide 
(0.059 mL, 0.38 mmol) was added, and the resulting solution 
was stirred for 1 h. The red mixture was then poured into 
30 IN aqueous HCl (70 mL) and washed with EtOAc (3X50 mL) . 
The combined orgeinic layers were washed with brine, dried 
over Na2S04, and filtered. Concentration of the filtrate 
and purification of the resulting residue by radial 
chromatography (1-5% MeOH in CH2CI2) gave l-(3-cyano-4- 

35 fluorophenyl) -5-{ [5- (2-oxohexahydro-lH-azepin-l-yl) -2,3- 
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dihydro-lJJ-ilidol-l-yl]carbonYl}-lJ!r-pyrazole-3-carboxamide 
(98 mg, 49%) as a brown residue. LC/MS (ESI+) : 487.1 
(M+H) + . iH NMR (CD3OD) 6 8.08 (br m, IH) , 7.97 (br d, IH) , 
7.87 (br s, IH), 7.43 (br t, IH) , 7.28 (s, IH) , 7.12 (br s, 
IH), 7.00 (br d, IH), 4.24 (br m, 2H) , 3.73 (br s, 2H) , 
3.16 (br m, 2H) , 2.66 (br s, 2H) , 1.79 (br s, 6H) . 

Part C. To the product from Part B (92 mg, 0.19 mmol) was 
added 8.8 itiL of DMF and 3.4 mL of H2O. Potassiiun carbonate 
(130 g, 0.95 mmol) and acetohydroxamic acid (36 mg, 0.47 
mmol) were added, and the resulting mixture was wanned to 
50 °C under an Nj atmosphere. After 2 h, the reaction was 
cooled to rt and poiired into EtOAc (50 mL) . The organic 
layer was washed with HjO (2x15 mL) , brine, and dried over 
Na2S04. Filtration and concentration afforded a brown oily 
residue, that was purified by radial chromatograpl^ (10% 
MeOH in CH2CI2 containing 2% NH4DH) to yield 1- (3-amino-l, 2- 
benzisoxazol-5-yl) -5-{ [5- (2-oxohexahydro-lJir-azepin-l-yl) - 
2, 3-dihydro-lJir-indol-l-yl] carbonyl}-lH-pyra2ole-3- 
carboxamide (11 mg, 12%) as a white solid. LC/MS (ESI+) : 
500.1 (M+H)+. 



Exaiqple 17 

1- O-amlno-l, 2-benzl8oacazol-5-yl) -5- { [6- (2-oacohexal)ardro-lfl'- 
azepin-l-yl) -2, 3-dlhydxo-lff-indol-l-yl] caiixniyl} -Iff- 
pyrazole-3 -carboxamide 

Part A. To fcert-butyl-6-nitro-lH-indole-l-carboxylate 
(3.80 g, 14 mmol), prepared according to Part F of Exaiiple 
14 using 6 -nitro- Iff- indole as starting material, was added 
150 mL of MeOH and 150 mL of EtOAc. The solution was 
covered with a stream of N2, and 10 wt% Pd/C (100 mg) was 
added in one portion. The mixture was subjected to a 
hydrogen atmosphere (50 psi) for 14 h and was then filtered 

217 



wo 03/026652 PCT/US02/29491 

and concentrated. Analysis (LC/MS) of the resulting brown 
residue (3.34 g, 100%) showed it to be a 20:80 mixture of 
tert-butyl 6-amino-l-indolinecarboxylate: tert-butyl-6- 
amino- iH-indole-l-carboxylate. LC/MS (ESI+): 233.1 (indole 
M+H)+, 235.1 (indoline M+H)+. 

Part B. To the mixture from Part A (400 mg, 1.7 mmol) was 
added 6-bromohexanoyl chloride (0.26 mL, 1.7 mmol) and 15 
mL of THP. Potassium tert-butoxide (1.90 mL, 1.9 mmol; 1.0 
M in THF) was added and the cloudy mixture was stirred for 
10 min. A second 1.90- mL portion of potassium tert- 
butoxide was added euid the reaction was maintained at rt 
for 1 h. The reaction was then poured into IN HCl (70 mL) , 
and the aqueous layer was washed with EtOAc (3x50 mL) . The 
combined organic layers were washed with brine, dried over 
Na2S04, filtered, and concentrated. The resulting residue 
was purified by radial chromatography to give a mixture of 
tert-butyl 6- (2-oxohexahydro-lH-azepin-l-yl ) -1- 
indolinecarboxylate and tert-butyl 6- (2-oxohexahydro-lJir- 
azepin-l-yl) -IH-indole-l-carboaQrlate (340 mg, 60%) as a red 
oil. LC/MS (ESI+) : 329.3 (indole M+H) + , 331.2 (indoline 
M+H)+. 

Part C. To the product from Part B was added 5 mL of 
trifluoroacetic acid and NaBHsCN (260 mg, 4.1 mmol). After 
2 h, an additional 100 mg-portion of borohydride was added. 
The mixture was stirred for 14 h, and another 100 mg- 
portion was added. After maintaining the reaction at rt 
under N2 for 24 h, the mixture was concentrated and poured 
into IN NaOH (25 mL) . The aqueous layer was washed with 
EtOAc (3x25 mL) , and the combined organic layers were 
washed with brine, dried over Na2S04, filtered, and 
concentrated. The resulting residue was purified by radial 
chromatography (5% MeOH in CH2CI2) to afford solely l-(2,3- 

dihydro-lJEr-indol-5-yl)hexahydrb-2if-azepin-2-one as a yellow 
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foam (90 mg, 38%). iH NMR (CDCI3) 8 7.24 (d, IH) , 7.17 (s, 
IH), 7.06 (m, IH), 3.60-3.85 (m, 2H) , 3.45 {m, IH) , 3.18 
(m, 2H), 2.97 (m, IH), 2.69 (br s, 2H) , 1.82 (br s, 6H) . 

5 Part D. To the product from Part C (90 mg, 0.39 mmol) , was 
added 3- (aminocarbonyl) -1- (3-cyano-4-f luorophenyl) -IH- 
pyrazole-5-carboxylic acid (89 mg, 0.33 mmol), 3.0 mL of 
pyridine and 1.0 mL of DMF. 1, 3-Diisopropylcarbodiimide 
(0.056 Mi, 0.36 mmol) was added, and the resulting solution 

10 was stirred for 14 h. O^he red mixture was poured into IN 
aqueous HCl (70 mL) and washed with EtOAc (3x50 mL) . The 
combined organic layers were washed with brine, dried over 
Na2S04, and filtered. Concentration of the filtrate and 
purification of the resulting residue by preparative LC/MS 

15 (C18 reverse phase, eluted with 0.05% TFA in CH3CN/H2O) gave 
1- (3-cyano-4-f luorophenyl ) -5- { [ 6- (2-oxohexahydro-lH-a2epin- 
1-yl) -2, 3-dihydro-lff-indol-l-yl]carbonyl}-lH-pyrazole-3- 
carboxamide (67, 29% mg) as a white foam. LC/MS (ESI+) : 
487.2 (M+H)+. 

20 

Part E. To the product from Part D (67 mg, 0.11 mmol) was 
added 6.3 mL of DMF and 2.5 mL of H2O. Potassiimi carbonate 
(95 g, 0.69 mmol) and acetohydroxamic acid (26 mg, 0.34 
mmol) were added, and the resulting mixture was warmed to 
25 50 °C under an N2 atmosphere. After 2 h, the reaction was 
cooled to rt and poured into EtOAc (50 mL) . The organic 
layer was washed with H2O (2x15 mL) , brine, and dried over 
Na2S04. Filtration and concentration afforded a brown oily 
residue that was purified by preparative LC/MS (CIS reverse 
phase, eluted with 0.05% TFA in CH3CN/H2O) to afford l-(3- 
amino-1, 2-benzisoxazol-5-yl) -5-{ [6- (2-oxohexahydro-lH- 
a2epin-l-yl)-2,3-dihydro-lH-indol-l-yl]carbonyl}-lH- 
pyrazole-3-carboxamide trifluoroacetate (33 mg, 40%) as a 
white solid. LC/MS (ESI+) : 500.2 (M+H-TFA) + . 



30 
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Exaxnple 18 

1- (4-inethoacyphenyl) -7-oxo-6- [4- (2-oxo-l-piperldliiyl)ph6Z]yl- 
4, 5, 6,7-tetrafaydro-lH-pyrazole- [3, 4-c]pyridine-3- 
5 carboxamide 

Part A. 4-iodoaniline (45.82 g, 209.2 mmol) and 

tri ethyl amine (65.61 mL, 470.7 mmol) were dissolved into 

THF (800 mL) and cooled to 0 ^C. S-Bromovaleiryl chloride 

10 (50.0 g, 251.1 mmol) dissolved in THF (200 mL) was added 
dropwise to the reaction. The reaction was warmed to rt 
and stirred overnight. Reaction was cooled to 0 and 
potassium tert-butoxide (70.43 g, 627.6 mmol) was slowly 
added. The reaction was warmed to- rt and stirred 

15 overnight. The reaction was concentrated and then 

redissolved in ethyl acetate (500 mL) and 3N HCl (500 mL) , 
extracted with ethyl acetate (2x250 mL) , washed with IN HCl 
(3x250 mL) , washed with brine (1x250 mL) , and dried 
(Na2S04) . Purification by silica gel chromatography using 

20 0%-100%ethyl acetate /hexane gradient as eluent to afford 
51.d3g. (81%): IQMR (CDCla) 8 7.70 (d,j=8.4Hz, 2K) , 7.03 

(d,j=8.8H2, 2K), 3.62 (t,j=5.9Hz, 2H) , 2.56 (t,j=5.7Hz, 
2H), 2.50-1.88 (m, 4H) ppm. 

25 Part B. The above lactam intermediate from Part A (85.17 
g, 282.8 mmol) and phosphorus pentachloride (205.91 g, 
990.0 mmol) were dissolved into CHCI3 (750 mL) and refluxed 

for 3^ h. Reaction was poured over ice and then quenched 
further with water, extracted with CHCI3 (3x400 mL) , washed 

30 with brine (1x400 mL) , dried (MgS04) , and concentrated. 
This residue was dissolved in morpholine (400 mL) and 
refluxed overnight. Reaction was concentrated and purified 
by silica gel chromatography using 0%-100% ethyl 
acetate/hexane gradient as eluent to afford 68 g (63%) : 



220 



wo 03/026652 PCT/US02/29491 

NMR (CDCI3) 67.68 (d,j=8.8Hz, 2H), 7.11 (d,j=8.8Hz, 2H) , 
5.66 (t,j=4.8H2, IH), 3.82 (t,j=4.8H2, 4H) , 3.77 
(t,j=6.8Hz, 2H), 2.89 {t,j=4.8Hz, 4H) , 2.53-2.47 (m, 2H) 
ppm. 

5 

Part C. To p-anisidine (16 g, 0.129 mol) in cone. HCl (40 
mL) and water (100 mL) at 0 was slowly added sodiiom 
nitrite (9.4 g, 0.136 mol) in water (60 mL) . The reaction 
was stirred cold for 0.5 h. To the above reaction was 

10 poured a mixture of ethylchloroacetoacetate (22 g, 0.133 
mol), ethanol (100 mL) , sodixam acetate (32 g, 0.389 mmol) 
and water (400 mL) . The reaction was stirred 2 h at rt. 
The precipitate was filtered-of f and dried to afford the 
hydrazone as a red gum (30.3 g, 91%): 1h NMR (CDCI3) 5 8.28 

15 (s, IH), 7.18 (d,j=9.lHz, 2H), 6.90 (d,j=9.2Hz, 2H) , 

4.41(q, j=8Hz, 2H) , 3.80 (s, 3H) , 1.42 (t,j=6.9Hz, 3H) ppm. 

Part D. To the hydrazone from Part C (0.7 g, 2.7 mmol) and 
the morpholine compound from Part B (0.7 g, 1.8mol) in 

20 toluene (25 mL) was added triethylamine (2 mL, 14.2 mmol) 
and the reaction was heated to reflux for 6 h. The 
reaction was cooled to rt and water was added. The mixture 
was extracted with ethyl acetate, washed with water, IN 
HCl, sat'd NaHCOs and dried (Na2S04) . Purification on 

25 silica gel using 3:2 hexanes/ethyl acetate afforded a 

morpholine intermediate that was dissolved in CH2CI2 (50 mL) 
and TPA (2 mL) . After 24 h the reaction was diluted with 
CH2CI2, washed with water and sat'd .NaHCOs and dried 

(Na2S04) to afford 0.17g (18%) foam: NMR (CDCI3) 5 7.70 
30 (d,j=8.5Hz, 2H), 7.47 (d,j=9.lHz, 2H) , 7.09 (d,j=8.8Hz, 
2H), 6.93 (d,j=9.2Hz, 2H) , 4.49 (q, j=6.9H2, 2H) , 4.12 
(t, 3=6. 5Hz, 2H), 3.81 (s, 3H), 3.34 (t,j=6.6Hz, 2H) , 1.45 
(t,j=6.9Hz, 3H) ppm; Mass Spec ESI(M+H)+ 517.9. 
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Part E. To iodo compound from Part D (25 g, 0.048mol) was 
added y-valerolactam (6.7 g, 0,067mol), K2CO3 (8 g, 0.058 
mol), degassed TMSO (100 mL) and Cul (1.84 g, 0.009 mol) . 
TSie reaction was heated to 130 **C for 24 h. The reaction 
5 was cooled, partitioned with EtOAc/H20, extracted and dried 
(MgS04) . Purification by silica gel chromatography using 
0-10% MeOH/ CH2CI2 as eluent afforded 5 g (21%) of ethyl 1- 
(4-meyhoxyphenyl) -7-0x0-6 [4- (2-oxo-l-piperidinyl) phenyl] - 
4 , 5, 6, 7-t6trahydro-lJir-pyrazolo [3 , 4-c]pyridine-3-carboxylate 
10 as a tan foam; NMR (CDCI3) 5 7,49 (d,j=!9.2Hz, 2H) , 7.35 

(d,j=8.8H2, 2H) , 7.26 (d,j=8.1Hz, 2H) , 6.92 (d,j=8.8Hz, 
2H), 4.49(q, j=7.3Hz, 2H) , 4,13 (to=6.6Hz, 2H) , 3.81 (s, 
3H), 3.59 (m, 2K) , 3.39 (t,j=6.6H2, 2H) , 2.55 (m, 2H) , 1.91 
(m, 4H), 1.45 (t,j=7.3Hz, 3H) ppm. 

15 

Part F. To ester from Part E (4.8 g, 0.009 mol) was added 
5% NH3 in ethylene glycol (40 mL) and the mixture was 

heated to 12 0 for 4 h in sealed vessel. Water was added 
and the resulting solid was collected. Purification by 

20 silica gel chromatography using 0-10% MeOH/ CH2CI2 as eluent 
afforded 3.5 g of a white solid. A portion of the solid 
was recrystallized from CH2CI2/ EtOAc to afford 2.5 g of the 
title compound. The remaining solid and filtrate material 
was recrystallized from isopropyl alcohol to afford an 

25 additional 0.57 g for a total of 3.07 g (68%): NMR 

(CDCI3) 5 7.49 (d,j=8.8Hz, 2H) , 7.37 (d,j=9.1Hz, 2H) , 7.26 

(d,j=8.8Hz, 2H), 6.98 (s, IH) 6.95 (d,j=9.2Hz, 2H) , 6.28 
(s, IH), 4.14 (t, 3=6. 6Hz, 2H), 3.81 (s, 3H) , 3.61 {m, 2H) , 
3.39 (t,j=6.6Hz, 2H), 2.63 (t,j=6.2Hz, 2H) , 1.96 (m, 4H) 
30 ppm. 

Eacaiqple 19 

3-broiiio-l- (4-iii0t:hoxyphfisiyl) -6- [4- (2-oxo-l*-piperidlnyl) 
phenyl] 1, 4, 5, 6«-tetrahardro-7B-pyrazolo [3 , 4-c] p3rrldin-7-ossa 
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Part A. 4-Metho3cyphenyl hydrazine hydrochloride (3 g, 17 
inmol) was treated with glyoxylic acid monohydrate (1.6 g, 
17 mmol) in H2O with cone. HCl (1 inL) . After 3 h a red 
5 precipitate was filtered off and dried to afford 3.13 g 
(93%) hydrazone. 

Part B. The hydrazone from Part A (3.13 g, 16.1 mitiol) was 
placed in DMF (20 mL), cooled to -5 °C and NBS (5.7 g, 32 

10 mmol) in DMF (20 mL) was added slowly. The reaction was 
held at rt 15min and then 3- {4-morpholinyl) --1- (4- 
nitrophenyl) -5, 6-dihydro-2 (IH) -pyridinone (Example 1 Part 
A) (4.8 g, 16 mmol) was added. TEA (4.5 mL, 32 mmol) in 
toluene (50 mL) was added dropwise and the reaction stirred 

15 at rt for 24 h. The morpholine intermediate was extracted 
with EtOAc, washed with H2O, dried (Na2S04) then purified by 

silica gel chromatography using 1:1 Hexanes/EtOAc as eluent 
to afford a foam. 

20 Part C. The morpholine intermediate from Part B was 

treated with TFA (5 mL) in CH2Cl2(30 mL) for 24 h. Dilution 
with CH2CI2/ washing with H2O, sat'd NaCl and drying 
(Na2S04) afforded 2.29g (32%) of a tan foam; 1h NMR (CDCI3) 
6 8.25 (d,j=9.lHz, 2H), 7.51 (d,j=8.8Hz, 2H) , 7.46 

25 (d,j=9.1Hz, 2H), 6.94 (d,j=9.2Hz, 2H) , 4.22 (t,j=6.6Hz, 
2H), 3.82 (s, 3H), 3.04 (t,j=6.6Hz, 2H) ppm. 

Part D. The nitro compound from Part C (0.67 g, 1.5 mmol) 
was heated to reflux in MeOH (25 mL) containing 5% Pt/C 
30 (O.lg) and ammoni\jm formate (0.25g) for 24 h. The reaction 
was cooled, filtered and concentrated to afford 0.61 g 
(98%) aniline; Mass Spec (M+H)+ (413-415). 
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Part E. The aniline from Part D was converted to the 
lactam as described for the aniline in the previous Exaicple 
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1 Part D to afford the title compoiind. NMR {CDCI3) 

57.46 (d,j=9.lHz, 2K) , 7.34 (d, j=8 • 8Hz , . 2H) , 7.26 
(d,j=8.8Hz, 2H), 6.91 (d,j=9-lHz, 2H) , 4.14 (t,j=6.6Hz, 
2H), 3.8 (s, 3H), 3.59 (m, 2K) , 2.98 (t,j=6.6Hz, 2E) , 2.55 
5 (m, 2H), 1.95 (m, 4H) ppm. HRMS for C24H24BriN403 (M+H) + 
495.1032. 

EacaiDEple 20 

1- (4-methoxyphenyl) -*6- [4- (2-oxo-l-piperidlxvl)phenyl] -3-* (4- 
10 pyridinyl)-l,4,5, 6*tetrahardro-7jEr-pyrazolo[3,4-c]{^idin-7- 

one, trifluoroacetic acid salt 

To crude 3-bromo-l- (4-methoxyphenyl) -6- [4- (2-oxo-l- 
piperidinyl ) phenyl ] 1 , 4 , 5 , 6- tetrahydro-7fr-pyrazolo [3,4- 

15 c]pyridin-7-one (Example 19) (0.19 g, 0.4 imtiol) was added 
toluene (25 mL) , ethanol (10 inL) , 2M Na2C03 (1 mL} , and 
pyridine-4-boronic acid (60 mg, 0.48 ramol) . The mixture was 
degassed with N2 and tetrakistriphenylphosphine palladiim 
(25 mg) was added and the reaction heated to reflux 24 h. 

20 The reaction was filtered, concentrated and extracted with 
EtOAc and dried (MgS04) . Purification by HPLC and freeze- 
drying afforded 10 mg (4%) of the title compoiand; HRMS 
(M+H)+ for C29H28%03 was 494.2183; NMR {CDCl3+DMSO-d6) 

58.88 (d, j=6.6Hz, IH) , 8.22 (d,j=6.6Hz, IH) , 7,30-7.06 (m, 
25 6H) , 6.74 {d,j=8.7Hz, 2H) , 3.98 (t,j=6.6Hz, 2H) , 3.60 (s, 
3H), 3.12 (t,j=6.6Hz, 2H) , 2.36 (m, 4H) , 1.73 (m, 4H) ppm. 

Example 21 

1- (4-methoxyphenyl) -6- [4- (2 -0x0- 1-plperidinyl) phenyl] -3- (4- 
30 pyridinyl-N-oxide) -1,4,5, e-tetrabydro-TH-pyrazolo [3,4- 

c]pyridin-7-one 

The pyridine compound TFA salt of Example 20 (40 mg, 0.065 
ramol) was free-based with sat'd aqueous NaHC03 and 
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extracted into ethyl acetate and dried (MgS04) . The 
pyridine confound was dissolved in CH2CI2 and excess 50% 3- 
chloroperbenzoic acid (50 mg) was added. The reaction was 
stirred 3 h, washed with sat'd aqueous NaHC03 and dried 
5 (Na2S04) . Purification by HPLC and freeze-drying afforded 
16 (48%) of the title compound; HRMS (M+H)+ for 
C29H28N5O4 was 510.2145; ^-H NMR (CDCI3) 58.49 (d,j=6.9Hz, 
H), 7.93 (d,j=7H2, 2H), 7.51 (d,j=8.8Hz, 2H) , 7.37 
(d,j=8.8H2, 2H), 7.28 (d,j=8.8Hz, 2H) , 6.97 (d,j=8.8Hz, 
10 2H), 4.22 (t,j=6.6Hz, 2H) , 3.83 (s. 3H) . 3.61 (m, 2H) , 3.30 
(t,j=6.6Hz, 2H) ,2.58 (m, 2H) , 1.96 (m, 4H) ppm. 

Bxangple 22 

1- (4-iaathoxypheiiyl)-6- [4-(2-c»EO-l-piperldiayl>l>h«iyl] -3- (3- 
15 syridinyl) -1, 4,5, 6-tetrafaardro-7H-P3rrazolo [3, 4-c]pyridixi-7- 

one, tri£luoroao*tlc aoid salt 



To 3-broino-l- (4-metho3^henyl) -6- [4- (2-oxo-l- 
piperidinyl ) phenyl! 1,4,5, 6-tetrahydro-7H-pyrazolo [3 , 4- 

20 c]pyridin-7-one (Exaitple 19) (0.23 g, 0.46 mmol) was added 
3-tributylstannylpyridine (0.222 g, 0.61 mmol) and toluene 
(25 mL) . The mixture was degassed with N2 for 10 min, then 
tetrakistriphenylphosphine palladium (10 mg) was added. 
The reaction was heated to reflux for 3 h. The cooled 

25 reaction was diluted with ethyl acetate then, washed 
sequentially with sat'd aqueous KF, brine and dried 
(MgS04) . Purification by silica gel chromatograplQr using 
0-5% MeOH/CH2Cl2 (1%NH3) as eluent and conversion to the TFA 
salt before freeze-drying afforded 0.28g (81%) of the title 

30 con^JOtmd: HRMS (M+H)+ for C29H28N5O3 was 494.2191; NMR 

(DMS0-d6) 59.09 (d,j=1.8Hz, IH) , 8.76 (dd, j=5 . 2 .1 . 5Hz, IH) , 
8.47 (d,j=8Hz, IH), 7.81 (dd, j=5 .2, 7 . 7H2, IH) , 7.55 
(d,j=8.8Hz, 2H), 7.39 (d,j=8.8Hz, 2H) , 7.31 (d,j=8.8Hz, 
2H), 7.03 (d,j=9.2H2, 2H) , 4.15 (t,j=6.6Hz, 2H) , 3.81 (s, 
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3H), 3.62 (t,j=5.5Hz, 2H) 3.30 (t,j=6.6Hz, 2H) , 2.41 
(t,j=6.2H2, 2H), 1.85 (m, 4H) ppm. 

Example 23 

5 1- (4-2nethoacypheiiyl) -6- [4- (2-QXO-l-piperidlnyl )phenyl] -3- (3- 
pyridinyl-N-oxide) -1^4/5^ 6-tetrahydro-7H-p3rrazolo[3,4- 

cl pyr idin- 7 -one 

This compound was prepared by the same procedure as Example 
10 21: HRMS (M+H)+ for C29H28N5O4 was 510\2121; NMR (DMS0-d6) 

6 8.57 (s, IH), 8.25 (d,j=7Hz, IH) , 7.91 (m, IH) , 7.71 (m, 
IH), 7.54 (d,j=9.2Hz, 2K) , 7.38 (d,j==8.8Hz, 2H) , 7.31 
(d,j=8.8Hz, 2H), 7.02 {d,j=8.8Hz, 2H) , 4.11 (t,j=6.6Hz, 
2H), 3.80 (s, 3H), 3.58 (t,j=:5.5Hz, 2H) , 3.25 {m, 2H) , 2.40 
15 (t,j=6Hz, 2H), 1.86 (m, 4H) ppm. 

Example 24 

I- (4-methox3rpbei]yl) -6- 14- (2 -0x0- l-piperidinyl) phenyl] -3- (2- 
pyridinyl) -1,4,5, 6-tetrabydro-7H-pyrazolo [3,4-c] -7 -one 
20 Trifluoroaoetlc acid salt 

To 3-bromo-l- (4-methoxyphenyl) -6- [4- (2-oxo-l- 

piperidinyl ) phenyl] 1,4,5, 6- tetrahydro-7H-pyrazolo [3 , 4-c] -7 - 

one (Example 21) (0.21 g, 0.43 ramol) was added 2- 

25 tributylstannylpyridine (0.26 g, 0.55 mmol) and toluene (25 
mL) . The mixture was degassed with N2 for 10 min, then 
tetrakistriphenylphosphine palladium (10 mg) was added. 
The reaction was heated to reflux for 24 h. The cooled 
reaction was diluted with ethyl acetate then, washed 

30 sequentially with sat'd aqueous KF, brine and dried 

(MgS04) . Purification by silica gel chromatography using 
0-5% MeOH/CH2Cl2 (1% NH3) as eluent, then by HPLC and 
freeze-drying afforded 0.26g (58%) of the title compound: 
HRMS (M+H)+ for C29H28N5O3 was 494.2192; NMR (DMS0-d6) 
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88.68 {d,j=4Hz, IH), 8.05 {d,j=8.lHz, IH) , 7.95 

(dt, j=1.8,7.7H2, IH), 7.55 (d,j=8.8Hz, 2H) , 7.43 (m, IH) , 

7.39 (d,j=8.8Hz, 2Hj, 7.30 (d,j=8.8Hz, 2H) , 7.02 
(d,j=9.2Hz, 2H), 4.13 {t,j=6.6Hz, 2H) , 3.81 (s, 3H) , 3.61 
5 (t,j=4.8Hz, 2H) 3.43 (t,j=6.6Hz, 2H) , 2.41 (t,j=6 Hz, 2H) , 

1.86 (m, 4H} ppm. 



Sxasiple 25 

1- (4-meth03OTbenyl) -6- 14- (2-oxo-l-piperidinyl) 
phenyl] 1,4, 5, 6-tetrabyclro-7H-pyxazolo[3, 4-0] pyridln-7-oae 



To 3-bromo-l- (4-methoxyphenyl) -6- [4- (2-oxo-l- 
piperidinyl ) phenyl ] 1 , 4 , 5 , 6- tetrahydro-7H-pyrazolo [3,4- 
c]pyridin-7-one (Exait^ile 21) (0.15 g, 0.3 mmol) , 
15 dimethylamlne (2M THF, 1.5 mL, 3 mmol), soditim t-butoxide 
(88 mg, 0.9 mmol), 2-dicyclohexylphosphino-2'- (N,N- 
diInethyla^dno)biphenyl (7 mg) , was added toluene /dioxane 
(1:1) (15 mL) and the mixture was degassed with N2. 

Pd2(dba)3 was added and the reaction was heated to 85 "C for 
20 24 h. The reaction was cooled, diluted with ethyl acetate 
and filtered through Celite*. Purification by HPLC and 
freeze-drying afforded 25 mg (18%) of the title con^jound; 
HRMS (M+Na)+ for C24H24NaN403 was 439.1726; NMR (CDCI3) 
87.59 (s, IH), 7.47 (d,j=8.8Hz, 2H) , 7.36 (d,j=8.8Hz, 2H) , 
25 7.26 (d,j=9.1Hz, 2H) , 6.92 (d,j=9.2Hz, 2H) , 4.10 
(t,j=6.6Hz, 2H), 3.60 (m, 2H) , 3.81 (s, 3H) , 3.03 
(t,j=6.6Hz, 2H), 2.57 (m, 2H) ,1.94 (m, 4H) ppm. 



26 

3 0 1- (4-iiiethoKypheiiyl) -V-ooEo-e- £5- (2-OKO-l-piperidii^l) 2- 

pyridinyl] -4,5, 6, 7-tetraliydro-lH-pyrazolo i;3,4-c]pyridine-3- 
carboKamide, trifluoroacetie acid salt 
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Part A. To valerolactam (5.6 g, 55 mmol) in CHCI3 was 
added PCI5 (34.6 g, 166 mmol) and the reaction was heated 
to refluoc 24 h. Hie reaction was cooled, quenched with 
H2O1 extracted with CHCI3 and dried (MgS04) to afford crude 
5 3 , 3-dichloro-2-piperidinone. 

Part B. To the 3, 3-dichloro-2-piperidinone (55 mmol) from 
Part A was added CCI4 (250 mL) , AICI3 (22 g, 166 mmol) and 

the reaction was heated to reflux 24 h. The reaction was 
10 cooled and added to 3N NaOH (200 mL) and NH4CI (40g) . The 

(S) 

resultant emulsion was filtered through Celite and the 
aqueous layer extracted with CH2CI2 and dried (MgS04) to 
afford 3.4g (46%) of 3-chloro-5,6-dihydro-2 (IH) -pyridinone; 
iH NMR (CDCI3) 86.80 (t,j=4.7H2, IH) , 6.60 (s, IH) , 3.51 
15 (m, 2H), 2.51 (m, 2H) ppm. 



Part C. The 3-chloro-5, 6-dihydro-2 (IH) -pyridinone (1.5 g, 
11.4 mmol) was heated to reflux in toluene (50 mL) , with 
TEA (5 mL, 34 mmol) and ethyl (2Z) -chloro[4- 

20 methoxyphenyDhydrazono] ethanoate (Example 19 Part B) (4 g, 
15.6 mmol) for 24 h. A tan precipitate was filtered off 
and the filtrate purified through silica gel using 1:1 
Hexane/EtOAc as eluent to afford a total of 1.4 g (38%) 
ethyl 1- (4-methoxyphenyl) -7-oxo-4, 5, 6 , 7-tetrahydro-lH- 

25 pyrazolo[3, 4-c]pyridine-carboxylate;lH NMR (CDCI3) 67.51 

(d,j=9.2Hz, 2H), 6.96 (d,j=9.2Hz, 2K) , 5.59 (s, IH) , 
4.48(q, j=7.3Hz, 2H) , 3.85 (s, 3H) , 3.66 (dt,j=3Hz, 2H) , 
3.22 (t,j=6.9Hz, 2H) , 1.44 (t,j=7Hz, 3H) ppm. 

30 Part D. To the ethyl 1- (4-iaethoxyphenyl) -7-oxo-4, 5, 6, 7- 
tetrahydro-li^-pyrazolo [3 , 4-c] pyridine- carboxylate (0.49 g , 
1.55 mmol) was added CSCO3 (0.76 g, 2. 3. mmol), 9,9- 
dimethyl-4 , 5-bis (diphenyphosphino) xanthene (70 mg, 0 . 11 
mmol), and palladium(II) acetate (18 mg, 0.08 mmoDand the 

228 



wo 03/026652 PCT/US02/29491 
mixture was flushed with N2. Dioxane (15 mL) and 2-bromo- 
S-nitropyridine (0.315 g, 1.55 nraiol) were added and the 
reaction heated to 75 «C for 24 h. The reaction was 
filtered, partitioned between EtOAc and H2O and extracted. 
5 The organic layer was dried (MgS04) . Purification by 
chromatography on silica gel using 2:1 hexane/EtOAc as 
eluent afforded 0.62 g (92%) of the nitro compoiind; Mass 
Spec (M+H)+ 438.1. 

10 Part E. The nitro conpound from Part D (0.61 g, 1.4 inmol) 
was reduced with iron powder (0.9 g, 16 mmol) in acetic 
acid (15 mL) at 90 °C for 1.5 h. The reaction was cooled, 
filtered, concentrated, dissolved in CH2CI2 and washed with 
sat'd NaHC03 and dried (MgS04) to afford 0.46 g (81%) of the 

15 aniline as a yellow solid; Mass Spec (M+H)+ 408.1. 

Part F. To the aniline. from Part E(0.27 g., 0.66 mmol) was 
added 5-bromovaleryl chloride (0.16 g, 0.8 mmol) and TEA 
(0.23 mL, 1.65 mmol) in THF (20 mL) and the reaction was 

20 stirred 24 h. Potassium t-butoxide (0.24 g, 1.99 mmol) was 
added and the reaction was stirred 72 h. The reaction was 
quenched with water and extracted with EtOAc, dried (MgS04) 
and chromatographed on silica eluting with 1:1 
Hexanes/EtOAc to afford 0.17g (53%) of the lactam as a 

25 white solid; Mass Spec (M+H)+ 490.2. 

Part G. To the lactam from Part F (0.17 g, 0.34 mmol) in 
DMF (2.5 mL) was added formamide (0.14 mL, 3.5 mmol) and 
25%NaOMe/MeOH (0.5 mL) . The reaction was stirred 
30 24h, concentrated, and purification by HPLC and freeze- 
drying afforded 10 mg (5%) of the title coinpound; HRMS 
(M+H)+ for C24H25N6O4 was 461.1918, 
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Example 27 

1- (4-methoaQrphexiyl) -7-OXO-6- 14- (2-oxo-l (2B) - 
pyrldixiyl) phenyl] -4# 5, 6, 7-tetrahydro-lir--pyrazolo [3, 4* 
cl pyridine - 3 -carboxamide 

5 

Part A. Ethyl 6- (4-iodophenyl) -1- (4~inethoxyphenyl) -7-oxo- 
4,5, 6,7~tetrahydro-lH-pyrazolo [3 , 4-c]pyridine-3-carboxylate 
(0.57 g, 1.1 mmol) , 2-hydroxypridine (0.125 g, 1.3 itmiol), 
K2CO3 (0.18 g, 1.3 mmol) were combined in DMSO (5 itiL) and 
10 degassed with N2. Copper (I) iodide (41 mg, 0.21 mmol) was 

added and the reaction was heated to 130 for 24 h. The 
reaction was quenched with dilute NH4OH solution and 
filtered. The filtrate was extracted with EtOAc and dried 
(MgS04) . Purification on silica gel using 0-5% MeOH/CH2Cl2 
15 as eluent afforded 70 mg (13%) of the ester; Mass Spec 
(M+H)+ 485.2. 

Part B. To the ester from Part A (0.07 g, 0.144 mmol) in 
formamide (4 znL) and DMF (3 mL) was added 1 drop of 
20 25%NaOMe/HeOH. The reaction was stirred 48 h, then 
partitioned between EtOAc and water. Extraction with 
EtOAc, drying (MgS04) and purification by HPLC afforded 25 

mg (38%) of the title coii?)ound; NMR (DMS0-d6) 8 7.49 
(d,j=9.2H2, 2H), 7.48 (m, 2H) , 7.41 (d,j=8.8Hz, 2H) , 7.40 
25 (m, IH), 7.28 (m, IH) , 6.96 (d,j=9.2Hz, 2H) , 6.90 (s, IH) , 
6.69 (do=8.8Hz, IH) , 6.27 (t,j=6Hz, IH) , 5.55 (s, IH) , 
4.19 (t,j=6.6Hz, 2H), 3.83 (s,-3H), 3.43 (t,j=6.6Hz, 2H) 
PP^* 

30 Bxaxnple 28 

1- (4-iBethoxarphenyl) -3- (methylsulf onyl) -6- [4- (2-oko-1- 
piperidlnyl ) phenyl ] 1 , 4 , 5 , 6 - tetrahydro-7H-pyrazolo [3,4- 

ol pyridin-7 -one 
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Part A. To p-anisidine (4.39 g, 3.6 itimol) in cone. HCl 
(9.2 idL) and water (20 mL) at 0 ^'C was slowly added sodium 
nitrite (2.58 g, 3.7 mmol) in water (20 mL) . The reaction 
was stirred cold for 0.5 h. The above mixture was poured 
5 into a mixture of 3-chloromethanesulphonyl acetone 

(Grossert et. al.. Can. J. Cheia. 62, 1984, 798) (6.1 g, 3.5 
mmol), acetone (50 mL) , sodiiim acetate (6.7 g, 8.2 mmol), 
and water (100 irtL) . The reaction was stirred 4 h at rt The 
precipitate was filtered-of f and dried to afford the 
10 hydrazone as a red solid{5.28 g, 57%); NMR (CDCI3) 5 8.05 

(s, IH), 7.12 (d,j=9.2H2, 2H) 6.91 (d,j=8.8Hz, 2H) , 3.80 
(s," 3H), 3,23 (s, 3H) ppm. 

Part B. To the hydrazone from Part A (0.78 g, 2.9 mmol) 
15 and 3- (4-morpholinyl) -1- (4-nitrophenyl) -5, 6-dihydrO"2 (IH) - 
pyridinone (0.9 g, 2.9 mmol) in toluene (30 loL) was added 
triethylamine (1 mL, 7.2 mmol) and the reaction was heated 
to reflux for 18 h. The reaction was cooled to rt and 
excess TFA was added. After 24 h the reaction was diluted 
20 with ethyl acetate, washed with water and sat'd NaHC03 and 
dried (MgS04) . Purification on silica gel using 1:1 
hexanes/ethyl acetate afforded 0.63g (48%) of a tan foam: >H 
NMR (CDCI3) 88.26 (d,j=9.1H2, 2H) , 7.52 (d,j=9.2Hz, 2H) , 
7.46 (d,j=8.8Hz, 2H), 6.97 (d,j=8.8Hz, 2H) , 4.24 
25 (t,j=6.6Hz, 2H), 3.83 (s, 3H) , 3.41 (t,j=6.6Hz, 2H),-3.32 
(s, 3H) ppm; Mass Spec ESI(M+H)+ 556.1. 

Part C. The nitro corapoiand of Part b' (0.63g) was 
hydrogenated in ethanol/ethyl acetate/HCl and 20 mg of 10% 

30 palladium on carbon at 45 psi for 3 h. The reaction was 
filtered and concentrated to afford the amine. To the 
above amine (400 mg) in THF (20 mL) , 5-bromovalezyl 
chloride (0.14 mL, 1.0 mmol) and triethylamine (0.32 mL, 
2.2 mmol) were added and stirred 24 h. Potassium t- 

35 butoxide (0.33 g, 2.6 mmol) was added and the reaction was 
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Stirred 72 h. The reaction was quenched with water, 
extracted with ethylacetate, washed with brine and dried 

(MgSO^) . Purification on silica gel using 1:2 
hexanes/ ethyl acetate to 2% HeOH/ ethyl acetate and 
5 recrystallization from isopropyl alcohol afforded O.lg 

(23%): M. P. =243-245 NMR (CDCI3) 57,49 (d,j=8.8Hz, 

2H),-7.34 (d,j=9.lHz. 2H) , 7.27 {d,j=8.7Hz, 2H) , 6.95 

(d,j=:8.8H2, 2H), 4.16 (to=6.6Hz, 2H) , 3.82 (s, 3H) , 3.61 

(t,j=5.9Hz, 2H), 3.57 (to=6.6Hz, 2H) , 3.31 (s, 3H) , 2.57 
10 (t,j=5.5Hz, 2H), 1.95 (m, 4H) ppm. 

Example 29 

1- (4-methox3rphenyl) -6- (4- (2-oxo-l(2H) -pyridinyl) phenyl] -3- 
( 2 -pyridinyl )-l,4#S#6 - 1 etrahydro- 7H-pyr azoic C 3 , 4 ] pyridine 
15 7-one, trifliioroacetic acid salt 

Part A. 4-Methoxyphenyl hydrazine hydrochloride (3 g, 17 
mmol) in H2O (28 mL) was treated with glyoxylic acid 
monohydrate (1.6 g, 17 iratiol) in H2O (20 mL) with cone. HCl 
20 (1.8 mL) . After 2 h, a red precipitate was filtered off 
and dried to afford 3g (89%) hydrazone. 

. Part B. The hydrazone from Part A (1 g, 5.0 mmol) was 
placed in DMF (10 mL) , cooled to -5 and NBS (1.8 g, 10 

25 mmol) in DMF (10 mL) was added slowly. The reaction was 
held at rt for 15 min and then 3- (4-morpholinyl) -1- (4- 
iodophenyl) -5, 6-dihydro-2 (IH) -pyridinone (1.97 g, 5.0 mmol) 
was added. TEA (1.4 mL, 32 mmol) in toluene (25 mL) was 
added dropwise and the reaction stirred at rt for 24 h. 

30 The morpholine intermediate was extracted with EtOAc, 
washed with H2O, dried (Na2S04) . The morpholine 
intermediate was treated 'with TFA (5 mL) in CH2CI2 (30 mL) 
for 24 h. Dilution with CH2CI2/ washing with H2O, sat'd 
NaCl and drying (Na2S04) afforded a foam. Purification on 
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silica gel using 2:1 hexanes/ethyl acetate and 
recrystallization from CH2Cl2/Hexanes afforded 1.4g (55%); 
Mass Spec (M+H)+ 524-526. 

5 Part C. The confound from Part B (0.32 g, 0.5 mmol) , 2- 
hydroxypridine (35 mg, 0.36 mmol) , K2CO3 (0.135 g, 0.97 
mmol) were combined in DMSO (5 mL) and degassed with N2. 
Copper (I) iodide (23 mg, 0.12 raiaol) was added and the 
reaction was heated to 130 '^C for 24 h. The reaction was 
10 quenched with dilute NH4OH solution and filtered. The 
filtrate was extracted with EtOAc and dried (Na2S04) . 
Purification on silica gel using 0-2% MeOH/CH2Cl2 as eluent 
afforded 130 mg (43%) of the bromo confound; Mass ^ec 
(M+H)+ 513.3-515.2. 

15 

Part D. To the compoiind from Part C (0.13 g, 0.26 laraol) 
was added 2-tributylstannylpyridine (0.16 g, 0.34 mmol) and 
toluene (25 mL) .. The mixture was degassed with N2 for 10 
min, then tetrakistriphenylphosphine palladiiam (10 mg) was 

20 added. The reaction was heated to reflux for 24 h. The 

cooled reaction was diluted with ethyl acetate then, washed 
sequentially with sat'd aqueous KF, brine and dried 
(MgS04) • Pxirification by silica gel chromatography using 
0-5% MeOH/CH2Cl2 (1%NH3) as eluent, then by HPLC and freeze- 

25 drying afforded 0.20 mg (12%) of the title compound: HRMS 
(M+H)+ for C29H24N5O3 was 490.1880; NMR (CDCI3) 8 8.85 (m, 
IH), 8.11 (m, 2H), 7.57 {d,j=9.2Hz, 2H) , 7.55 (m, 2H) , 7.51 
(d,j=9.lHz, 2H), 7.42 (d,j=8.8Hz, 2H) , 7.41 (m, IH) , 6.97 
(d,j=8.8Hz, 2H), 6.84 (d,j=:8.8Hz, 2K) , 6.42 (m, IH) , 4.24 

30 (t,j=6.6Hz, 2H), 3.83 (s, 3H) , 3.47 (t,j=6.6Hz, 2H) ppm. 
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Example 30 

1- [S-aminomethylpheziyl] -6- [4- (2*-oxo-l-plperidiz]yl)phenyl] - 
3- (trif luoromethyl) -1,4, 5, 6-*tetrahycLro--7fi'-pyrazolo [3,4- 
c]pyridin-7-one, tri£luoroacetlc acid salt 

5 

The nitrile precursor was prepared following the general 
[3+2] procedure with the corresponding trif luoromethyl 
hydrazone moiety and the morpholine-enamine described in 
Example 3 . Ullman coupling with 5-valerolactam afforded 
10 the desired nitrile precursor. Reduction of the 
benzonitrile as in Example 4 part B followed by 
purification via prep HPLC afforded the desired benzylamine 
analog. LRMS 484 (H+H) . 

15 Sxample 31 

3- I7-OXO-6- [4- (2-oxo-l-piperidi2iyl)phenyl] -3- 
(trifluorosnethyl) -4, 5, 6, 7-tetrafaardro-lH--pyrazolo [3,4- 
c] pyr Idln- 1 -yl ] benzamlde 

20 The benzonitrile precursor from Example 30 was hydrolyzed 
with hydrogen peroxide in sodium hydroxide to provide the 
title coitipound which on purification via prep HPLC afforded 
pure compound. LRMS 498 (M+H) . 

25 Exainple 32 

1- (3-clilorppheayl) -7-oxo-6- [4- (2-OKO-l-piperidixiyl)p]3Lei3yl] - 
4,5, 6, 7-tetrafa3r^o-lH-pyrazolo [3, 4-c]pYrldizie-3--carboxamld6 

The title compound was prepared following the general 
30 procedure described previously. HRMS (ESI+) : 464.1497 • 

(M+H) + . 1h NMR (CDCI3) 8 7.60 (s, IH) , 7.50 (d, IH) , 7.39- 

7.25 (m, 6H), 6.96 (s, IH) , 5.96 (s, IH) , 4.13 (t, 2H) , 
3.62 (t, 2H), 3.37 (t, 2H) , 2.57 (t, 2H) , 1.96-1-93 (m, 
4H} . 

35 
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Eacangple 33 
1- (3-chlorophexQrl) -7-oxo~6- [4- (2-03E0- 
l(2H)pyridiiiyl) phenyl] -4,5^ 6,7"tetraQiydro-lH-pyrazolo[3,4- 

c ] pyr ldine-3 -carboxamide 

5 

The title coinpoxind was prepared following the general 
procedure described previously, HRMS (ESI"**): 460.1156. 
(M+H) + . 1h NMR (CD3OD) 5 7.85 (s, IH) , 7.72 (s, IH) , 7.71- 

7.44 (m, 8H), 6.64 (d, IH) , 6.48 (t, IH) , 4.20 (t, 2H) , 
10 3.37 (t, 2H) . 

Example 34 

1- (3--Ghlorophex3yl} -•Jr, Jlf-dijiiethyl-7-o9GO [4- (2-oaco-l-* 
piperidiiqrl)pb«Vl] 5, 6, 7-*tetraliydro-lir-p3rrazolo [3,4- 
15 c]pyridine-*3-carboacamlde 

The title compoxind was prepared following the general 
procedure described previously. HRMS (ESI+) : 492.1807. 
(M+H) + . iH NMR (CD3OD) 8 7.67 (s, IH) , 7.57-7.53 (m, IH) , 

20 7.47-7.40 (m, 4H) , 7.32 (d, 2H) , 4.14 (t, 2H) , 3.67 (t, 
2H), 3.39 (s, 3H), 3.19 (t, 2H) , 3.14 (s, 3H) , 2.53 (t, 
2H) , 1.97-1.95 (m, 4H) . 

Example 35 

25 1- (3*-chloro-4-f luorophenyl) [4- (2-oaGO-l- 

piperidlx^l) phenyl] -4,5, 6, 7-tetrahyaTO-lH-pyrazolo [3,4- 
c] pyridijae-3-carboxaiaide 

The title compound was prepared following the general 
30 procedure described previously. LRMS (ESI"^) : 482.3. (M+H) + 
NMR (CDCI3) 5 7.68-7.65 (m, IH) , 7.52-7.46 (m, IH) , 7.34 

(d, 2H), 7.28 (d, 2H) , 7.17 (t, IH) , 6.86 (s, IH) , 5.74 (s, 
IH), 4.13 (t, 2H), 3.62 (t, 2H) , 3.38 (t, 2H) , 2.58 (t, 
2H) , 1.96-1.94 (m, 4H) . 
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Sacample 36 

1- (4-m6thoa^yphexayl) -7-oxo-6- [4-(2-oxo-l(2H) - 
pyridlxiy 1 ) phenyl 1-4,5,6,7 -tet rahydro- Iff-pyrazolo C 3 # 4 - 
5 c] pyrldin6-3 -carbonltrlle 

To dimethylformamide (0.2 mL, 2.6 mmol) in CH3CN (20mL) at 

0 was added oxalyl chloride (0.23 mL, 2.6 iranol) and the 
reaction was stirred 0.5 h. The amide from Example 27 was 

10 added and the reaction was stirred cold 0.5 h. Pyridine 

(0.37 mL, 4.6 mmol) was added and the reaction was allowed 
to warm to rt and stirred for 24 h. The solvent was 
stripped, the residue was partitioned between CH2CI2 and IN 
HCl, and the layers separated. The aqueous layer was 

15 basified with IN NaOH and extracted with EtOAc. The 
organic layers were combined and dried (HgS04) . 
Purification by chromatography on silica gel using 3% MeOH 
in CH2CI2 and recrystallization from CH2Cl2/hexanes afforded 

117 mg (89%); NMR (CDCI3) 5 7.50 (d,j=8.8Hz, 2H) , 7.44 

20 (m, 5H), 7.31 (m, IH) , 6.97 (d,j=9.2Hz, 2H), .6.71 

(d,j=9.5Hz, 2H), 6.28 (m, IH) , 4.24 (t,j=6.6Hz, 2H) , 3.85 
(s, 3H), 3.24 (t,j=6.6Hz, 2H) ppm; LBMS (M-i-H)-i- 438.4. 

Example 37 

25 l--(3<-aBd.no-lH-lndazol-5--yl) -7-0x0-6- I4-(2-oxo-l- 

piperldlnyDpbenyl] -4,5, 6, 7-tetrahydro-lH-pyrazolo [3,4- 

pyrldlne-3-carboKaiiiide 

1- (3-Cyano-4-f luorophenyl) -6- I4-iodophenyl] -7-oxo-6- [4- (2- 
30 oxo-l-piperidinyl ) phenyl] -4,5,6, 7^tetrahydro-liir- 

pyrazolo [3 , 4-c] pyridine-3-carboxamide (58 mg, prepared 
following the general procedure described for Exanqples 3-5) 
was dissolved in l-butanol (5 mL) . To the solution was 
added hydrazine monohydrate (0.5 mL) . The reaction mixture 
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was brought to reflux for 4 h, cooled to rt, and the 
solvent removed. The residue was purified using HPLC (RP 
gradient) to give the title coiripound as its TPA salt (25 
nvg, 42%). HRMS (ESI+) : 485.2050 (M+H) + . NMR (CD3OD) 5 

5 8.06 (s, IH), 7.78 (d, 2H) , 7.74 (d, IH) , 7.44-7.40 (m, 
3H), 7.30 (d, 2H), 4.18{ t, 2H) , 3.65 (t, 2H) , 3.38 (t, 
2H), 2.52 (t, 2H), 1.98-1.96 (m, 4H) • 



Exaxi^le 38 

10 1- (3-amino-l, 2-benzisoxazol-5-yl) -7 -0x0-6- 14- (2-oxo-l- 

piperidinyl) phenyl] -4, 5, 6,7-tetrahydro-lir-pyrazolo[3,4- 
c ] pyridine* 3*-ceurboxaiiiide 

The title compound was made from its corresponding 4- 
15 f luoro-3-cyano intermediate (previously described for 
Examples 3-5). HRMS (ESI+) : 486.1885 (M+H) + . NMR 
(CD3OD) 6 7.99 (s, IH), 7.78 (d, IH) , 7.48-7.40 (m, 4H) , 

7.30 (d, 2H), 4.16 (t, 2H) , 3.65 (t, 2H) , 3.31 (t, 2H) , 
2.50 (t, 2H), 1.96-1.94 (m, 4H) - 

20 

Example 39 

5-chloro-Jir- [5-chloro-3-]iiethoxy*-2- ( { [4- (2-oko-I-* 
piperidinyl )Ph6nyl] amino}Garboziyl)phenyl] -2- 
pyridinecarboxamide 

25 

Part A. To a solution of 4-iodomethylbenzoate is added 8- 
valerolactam (1 eq) , cesium carbonate (1.5 eg) followed by 
catalytic Cul. The reaction mixture is heated at 100 
overnight, cooled, and quenched with water. The organics 
30 are extracted with ethylacetate, dried (magnesium sulfate) , 
and evaporated to afford crude product which is purified 
via silica gel column chromatography (hexane:ethylacetate) 
to afford the coupled product. 
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Part B, To the product from part A in THF is added LiOH 
(excess of 1 eq) and water. The reaction mixture is 
stirred at rt overnight and quenched with dilute HCl. The 
desired Ccirboxylic acid intermediate is extracted with 
5 ethyl acetate, dried, and evaporated to afford the product. 



Part C. To the product from part B in dichloromethane is 
added 1 equivalent of thionyl chloride along with cat. DMF. 
The reaction mixture is stirred at rf overnight and 
10 concentrated to afford 4- (2-oxo-piperidin-l-yl) -benzoyl 
chloride . 

Part D. To a solution of 2-nitro-5-chloro-benzoylchloride 
in dichloromethane is added 2ramino-5-chloropyridine (1 eq) 
15 and DMAP (excess of 2 eg) • The reaction mixture is stirred 
at rt overnight, quenched with water, and the organics 
extracted with ethylacetate and dried (magnesium sulfate) . 
Evaporation affords the coupled product. 

20 Part E. The product from part A is dissolved in ethyl 

acetate. To this solution are added 3 equivalents of tin 
chloride, and the reaction mixture is stirred at rt for 4 
h. The reaction mixture is quenched with sat'd ammonium 
hydroxide solution and the organics extracted with ethyl 

25 acetate, dried, and evaporated to afford the anilino 
derivative . 

Part F. The product from part B was dissolved in 
dichloromethane and to this solution is added 4-(2-oxo- 
30 piperidin-l-yl) -benzoyl chloride (1 eq) and DMAP (excess of 
2 eq) • The reaction mixture is stirred at rt overnight, 
concentrated, and purified via reverse phase prep. HPLC 
(acetonitrile/water/TFA) to afford the title compound. 
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Exanqple 40 

5-oliloro-J»^ t5-chloro-3-metboacy-2- ( { [4- (2->qxo-1 (2H) - 
pyridlnyl)phenyl} a2iilno}carbonyl)phQnyl} -2- 
pyridinecarboxamide 

5 

Part A. To a solution of 4-iodomethylbenzoate is added 2- 
hydroxypyridine (1 eg), cesium carbonate (1.5 eq) followed 
by catalytic Cul. The reaction mixture is heated at 100 ''C 
overnight, cooled, and quenched with water. The organics 
10 are extracted with ethyl acetate, dried, and evaporated to 
afford crude product which is purified via silica gel 
column chromatography (hexane:ethylacetate) to afford the 
coupled product. 



15 Part B. To the product from part A in THF is added LiOH 
(excess of 1 eq) and water. The reaction mixture is 
stirred at rt overnight and quenched with dilute HCl. The 
desired carboxylic acid intermediate is extracted with 
ethyl acetate, dried, and evaporated to afford the product. 

20 

Part C. To the product from part B in dichlororae thane is 
added 1 equivalent of thionyl chloride along with cat. DMF. 
The reaction mixture is stirred at rt overnight and 
concentrated to afford 4" (2-oxo-pyridin--l-yl) -benzoyl 
25 chloride. 

Part D. To a solution of 2-nitro-5-chloro-benzoylchloride 
in dichloromethane is added 2-amino-"5-chloropyridine (1 eq) 
and DMAP (excess of 2 eq) . The reaction mixture is stirred 
30 at rt overnight, quenched with water, and the organics 

extracted with ethylacetate and dried (magnesium sulfate) . 
Evaporation affords the coupled product. 

Part E. The product from part A was dissolved in ethyl 
35 acetate. To this solution is added 3 equivalents of tin 
chloride/ and the reaction mixture stirred at rt for 4 h. 
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Hie reaction mixture is quenched with sat'd ammonium 
hydroxide solution and the organics extracted with ethyl 
acetate, dried, and evaporated to afford the anilino 
product . 

5 

Part F. The product from part B was dissolved in 
dichloromethane and to this solution is added 4-(2-oxo- 
pyridin-l-yl) -benzoyl chloride (1 eq) and DMAP. (excess of 
eq) • Hfhe reaction mixture is stirred at rt overnight, 
10 concentrated, and purified via reverse phase prep. HPLC 
(acetonitrile /water /TFA) to afford the title compound. 

Examples 41-53 

Examples 41-53, shown below, can be prepared by 
15 following the procedures of Examples 37-38. 
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Exaaqples 54-70 

Examples 54-70, shown below, can be prepared by 
5 following the procedures of Examples 37-38 and using 
commercially available amino-nicotinic acids. 
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ExaDVie 71 

Bletfayl 2- [2-£luoro-4* (2-oxo-l (2H) -pyridinyl) phenyl] -3- [1- 
5 (4<-]iieth€»qrplie2iyl) -3-» (trif luoromethyl) -Iff-pyrazol-S-yl] --*3- 

OSHBOpXOpEUEIOai'bd 

Part A. In a flame-dried 1-L flask was combined anhydrous 
methyl alcohol (1.4 L) , 4-methoxyphenylhydrazine 

10 hydrochloride (25 g, 140 mmol) , 4,4, 4-trifluoro-l- (2- 
furyl)-l,3-butanedione (30 g, 140 xnmol) , and 
trifluoroacetic acid (1.1 mL, 14 mmol) . The resulting red 
slurry was maintained at rt for 14 h. A 50% solution of 
isopropyl alcohol/water (500 mL) was then added, and the 

15 mixture was stirred vigorously for 5 min. Hxe mixture was 
filtered; additional material precipitated from the 
filtrate upon standing, and the new mixture was filtered. 
After another 3 h, the resulting filtrate was filtered a 
third time, and the combined beige solid was oven dried 

20 under vacuum to afford 5- (2-furyl) -1- (4-methoxy-phenyl) -3- 
( trif luoromethyl )-lH-pyrazole (42 g, 96%) as a light brown 
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solid. iH NMR (CDCI3) 5 7.42{in, IH) , 7.35 (d, 2E) , 6.98 (d, 

2H), 6.89 (s, IH), 6.33 (dd, IH) , 5.90 (d, IH) , 3.88 (s, 
3H) . 

5 Part B. To the product from Part B (20 g, 65 ininol) was 

added water (410 mL) , 5% aqueous sodium dihydrogenphosphate 
(270 mL) , and tert-butanol (410 mL) . The resulting mixture 
was warmed to 60 ""C, and potassium permanganate (63, 400 
mmol) was added over a period of 1.5 h. After an 

10 additional 10 min, the resulting purple slmrry was cooled 
to 0 and the reaction was quenched by the addition of 
400 mL of saturated aqueous sodium bisulfite. The 
resulting brown slurry was filtered, washed with 500 mL of 
water, and the filtrate was acidified to pH 1 with 

15 concentrated aqueous hydrogen chloride. The aqueous layer 
was extracted with ethyl acetate (6x150 mL) , and the 
conibined organic layers were washed with saturated aqueous 
sodium chloride, dried over sodium sulfate, and filtered. 
Concentration afforded 1- (4-methoxyphenyl) -3- 

20 (trifluoromethyl)"'lH-pyrazole-5-carboxylic acid (16 g, 85%) 
as a light yellow solid. MS (APCI+) : 328.2 (M+H+CH3CN) + , 1h 
NMR (CDCI3) 5 7.37 (d, 2H), 7.32 (s, IH) , 6.97 (d, 2H) , 3.88 
(s, 3H). 

25 Part C. To a solution of 2-fluoro-4"iodo-l-methylben2ene 
(50 g, 210 mmol) in anhydrous acetone (490 mL) was added 
bromosuGcinimide (42 g, 230 mmol) and 2,2'-azobisiso- 
butyronitrile (100 mg, 0.60 mmol). The resulting solution 
was heated to ref l\ix and maintained under reflux conditions 

30 for 5 h. The reaction was then cooled, concentrated, and 
filtered. The filtrate was concentrated, and the resulting 
dark red residue was purified by flash column 
chromatography (10% ethyl acetate in hexanes) to afford a 
4:1 mixture (58 g) of 1- (bromomethyl) -2-f luoro-4- 

35 iodobenzene (49 g, 73%) and 2-f luoro-4-iodo-l-methylbenzene 
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(9 g, 17%) as a red solid, NMR (product) {CDCI3) 8 7.40- 
7.49 (m, 2H), 7.13 (t, IH) , 4.45 (s, 2H) . 

Part D. To the product from Part C (58 140 inmol) in 
5 toluene (500 mL) and water (500 mL) was added sodium 

cyanide (34 g, 700 inmol) and tetrabutylammonium bromide (23 
g, 70 iranol) . The resulting mixture was heated to reflux 
and maintained under reflux condition for 14 h. The dark 
brown mixture was then cooled, and the layers were 

10 separated. The aqueous layer was washed with ethyl acetate 
(200 mL) , and the combined organic layers were washed with 
saturated aqueous sodium chloride and dried over sodium 
sulfate. The organic layers were concentrated, and the 
resulting residue was purified by flash colximn 

15 chromatography (10% ethyl acetate in hexanes) to give (2- 
f luoro-4-iodophenyl) -acetonitrile (20 g, 54%) as a yellow 
solid. iH NMR (CDCI3) 8 7.54 (dd, IH) , 7.49 (dd, IH) , 7.18 
(t, IH) , 3.72 (s, 2H) . 

20 Part E. To the product from Part D (20 g, 77 mmol) was 
added ethyl alcohol (470 mL) , water (230 mL) , and sodium 
hydroxide (31 g, 770 mmol) . The resulting mixture was 
' heated to ref Itox and maintained under reflux conditions for 
2 h. The reaction was then cooled, concentrated, and 

25 acidified to pH 1 with concentrated aqueous hydrochloric 
acid. The resulting mixture was filtered, and the filter 
cake was dried in a vacuum oven to afford (2~f luoro-4-" 
iodophenyl) acetic acid (21 g, 96%) as yellow solid. NMR 
(CDCI3) 8 7.43-7.48 (m, 2H) , 7.00 (t, IH) , 3.67 (s, 2H) . 

30 

Part F. To the product from Part E (10 g, 36 mmol) was 
added methyl alcohol (25 zoL) and benzene (250 mL) . The 
resulting solution was cooled to 0 **C/ and (trimethylsilyl) 
diazomethane (9 mL, 38 mmol; 2.0 M in hexanes) was added 
35 dropwise over 15 min. After 1 h, the reaction was 
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concentrated, and the resulting residue was purified by 
flash coliunn chromatography (10-20% ethyl acetate in 
hexanes) to afford methyl (2-fluoro-4-iodophenyl) acetate 
(6.9 g, 66%) as a yellow oil. NMR (CDCI3) 5 7.42-7.47 

5 (m, 2H), 7.00 (t, IH) , 3.71 (s, 3H) , 3.63 (s, 2H) . 

Part G. To methyl (2-fluoro-4-iodophenyl) acetate (1.0 g, 
3.4 mmol) in dimethylsulf oxide (68 mL) was added potassium 
carbonate (1.9 g, 14 mmol) and 2-hydroxypyridine (650 mg, 

10 6.8 mmol) . The resulting mixture was degassed (alternate 
vacuiam/nitrogen three times), and copper(I) iodide (650 mg, 
3.4 mmol) was added in one portion. The light green 
mixture was again degassed (vac/N2) an<i warmed to 125 ^C, 
After 14 h, the brown-black mixture was cooled and poured 

15 into saturated aqueous ammonium hydroxide (50 mL) and ethyl 
acetate (100 mL) . The layers were separated, and the 
organic layers were washed with water (2x50 mL) and 
saturated aqueous sodium chloride. The organic, layers were 
concentrated, and the resulting residue was purified by 

20 radial chromatography (20-100% ethyl acetate in hexanes) to 
afford methyl [2-fluoro-4-(2-oxo-l(2H)-pyridinyl)- 
phenyl] acetate (340 mg, 39%) as a green-brown solid. LC/MS 
(ESI+): 262.2 (M+H) + . NMR (CDCI3) S 7.22-7.36 (m, 3H) , 

7.08 (t, 2H), 6.54 (d, IH) , 6.18 (t, IH) , 3.63 (s, 5H) , 

25 

Part H. To a stirring solution of trimethylacetyl chloride 
(0.026 mL, 0.21 mmol), triethylamine (0.058 mL, 0.42 mmol), 
and diethyl ether (2.6 mL) in a flame-dried flask was added 
1- (4-methoxyphenyl) -3- (trifluoromethyl) -liif-pyrazole-5- 

30 carboxylic acid (60 mg, 0.21 mmol). The resulting white 
slurry was warmed to 23 and stirred for 1.5 h. The 
mixture was filtered, and the filtrate was concentrated. 
The resulting residue was partially redissolved in diethyl 
ether (2 mL) and filtered again. The filtrate was 

35 concentrated to give 2, 2-dimethylpropanoic l-(4- 
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methoxyphenyl) -3- {trif luoromethyl) -lif-pyrazole-S-carboxylic 
anhydride as a viscous oil. 

In a separate flame-dried flask was combined 
5 tetrahydrof uran (0.80 mL) , hexamethylphosphoramide (0.80 
mL) , and diisopropylamine (0.050 mL, 0.36 mmol) . The 
solution was cooled to -78 ^C, and n-butyllithium (0.176 mL, 
0,44 m mmol) was added in one portion. After 20 min, 
methyl {2-fluoro-4-iodophenyl) acetate (110 mg, 0.42 mmol; 

10 Part F) in tetrahydrof uran (1.0 mL) was added via cannula, 
and the resulting red mixture was maintained at -78 for 
20 min. The previously prepared 2 , 2-dimethylpropanoic 1- 
(4 -methoxyphenyl) -3- (trif luoromethyl) -Iff-pyrazole-S- 
carboxylic anhydride was then added via cannula as a 

15 solution in tetrahydrof uran (1.5 mL) , and the resulting 
light yellow mixture was warmed to 23 ^C. After 2 h, the 
reaction was poured into IN aqueous hydrochloric acid (50 
mL) , washed with ethyl acetate (3x50 mL) , and the organic 
layers were washed with saturated aqueous sodium chloride, 

20 dried over sodium sulfate, euid concentrated. The resulting 
residue was purified by radial chromatography (1-5% methyl 
alcohol in dichlorome thane) to afford methyl 2- [2-f luoro-4- 
(2-oxo-l {2H) -pyridinyl) phenyl] -3- [1- (4-methoxyphenyl) -3- 
( trif luoromethyl) -lH~pyrazol-5-yl] -3-oxopropanoate (54 mg, 

25 49%) as a white solid. LC/MS (ESI+) : 530.1 {M+H)+. 

Eacample 72 

1- (3-f luoro-4-{2- [1- (4-xiietlioagrpliex)yl) -3- (tri£ luoromethyl) - 
iH-pyrazole-S-yl] -2-oicoetfayl}plienyl) -2 (IJf^-Byrldinone 

30 

Part A. To methyl 2- [2-f luoro-4- (2-oxo-l (2fr) - 
pyridinyl) phenyl] --3- [1- (4-methoxyph®Jiyl) -3- (trif luoro- 
methyl) -lff-pyrazol-5-yl] -3-oxopropanoate (Part H, Example 
71) (24 mg, 0,045 mmol) was added methyl alcohol (2.3 mL) 
35 and concentrated aqueous dihydrogen sulfate (0.048 mL) . 
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The reaction was then wanned to reflux. After 48 h, 
monitoring by LC/MS (C18 reverse phase, eluted with 0.05% 
TFA in acetonitrile/water) showed 90% of starting material 
remaining. An additional 0.80 mL-portion of 4M aqueous 
5 dihydrogen sulfate was added, and the reaction was 

maintained under reflux conditions for 6 h. The reaction 
was cooled to 0 **C, and the resulting, white precipitate was 
filtered to afford 1- (3~f luoro-4-{2- [1- {4-methoxyphenyl) -3- 
(trif luoromethyl) -lH-pyrazole-5-yll -2-oxoethyl}phenyl) - 
10 2(lH;-pyridinone (11 mg, 52%) as a white solid. LC/KS ' 

(ESI^) : 472.1 {M+H) + . ISIMR (enol form) (CD3OD) 8 7.70 (s, 

IH), 7.60 (m, 2H), 7.43 (t, IH) , 7.28 (m, 3H) , 7.20 (m, 
IH), 6.98 (m, 2H), 6.62 (d, IH) , 6.44 (t, IH) , 4.42 (s 
0.5H), 4.39 (br s, 0.5H), 3.81 (s, 3H) . 

15 

Example 73 

1- (4- {2- [1- (3-amino-l, 2-benzi6cxazol-5-yl) -3- 
(trifluoromethyl) -lir-pyrazol-5-ylJ -2-oaEoethyl>-3- 
fluoropheDyl)-2(lH)-pyridinoiie trifluoroaoetate 

20 

Part A. To a stirring solution of t rime thy lac etyl chloride 
(0.021 mL, 0.17 mmol) , triethylamine (0.071 mL, 0.51 ramol) , 
and diethyl ether (3.4 mL) in a flame-dried flask was added 
1- (3~cyano-~4-fluorophenyl) -3- (trif luoromethyl) -IH-pyrazole- 

25 5-carboxylic acid (51 mg, 0.17 mmol) . The resulting white 
slurry was warmed to 23 and stirred for 1.5 h. The 
mixture was filtered, and the filtrate was concentrated. 
The resulting residue was partially redissolved in diethyl 
ether (5 mL) and again filtered. The filtrate was 

30 concentrated to give 1- (3-cyano-4-f luorophenyl) -3- 
( trif luoromethyl ) -lH-pyrazole-5-carboxylic 2,2- 
dimethylpropanoic anhydride. 



35 



In a separate flame-dried flask were combined 
tetrahydrofuran (2.0 mL) , hexamethylphosphoramide (1.4 mL) 
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and diisopropylamine (0,052 mL, 0.37 mmol) • The solution 
was cooled to -78 ®C, and n-butyllithixim (0.142 mL, 0.35 m 
mmol) was added in one portion. After 20 min, methyl [2- 
f luoro-4- (2-oxo-l (2H) -pyridinyl) -phenyl ] acetate (88 mg, 
5 0.34 mL; Part O, Example 71) was added as a solution in 

tetrahydrofuran (1.5 mL) via caimula, and the resulting red 
mixture was maintained at -78 ®C for 20 min. The previously 
prepared 1- (3-cyano-4-f luorophenyl) -3- (trifluoromethyl) -IH- 
pyrazole-5-carboxylic 2, 2-dimethylpropanoic anhydride was 

10 then added via cannula as a solution in tetrahydrofuran 

(1.5 mL) , and the resulting light yellow mixture was warmed 
to 23 °C. After 1 h, the reaction was poured into water (50 
mL) and ethyl acetate, and the organic layer was washed 
with saturated aqueous sodium chloride, dried over sodiiim 

15 sulfate, and concentrated. The resulting residue was 

purified by radial chromatography (15-40% ethyl acetate in 
hexanes) to afford methyl 3- [1- (3-cyano-4-f luorophenyl) -3- 
(trifluoromethyl) -lif-pyrazol-5-yl] -2- [2-f luoro-4- (2-oxo- 
1 (2Jf) -pyridinyl) phenyl] -3 -oxopropanoate (22 mg, 23%) as a 

20 clear oil. LC/MS (ESI+) : 543.0 (M+H) + . 

Part B, To the product from Part A (22 mg, 0.040 mmol) was 
added methyl alcohol (0.72 mL) and 4M aqueous dihydrogen 
sulfate (0.24 mL) . The reaction was then warmed to reflux. 
25 After 24 h, the reaction was cooled to 0 and the 
resulting white precipitate was filtered to afford 2- 
f luoro-5- [5- { [2-f luoro-4- (2-oxo-l (2H) - 

pyridinyl) phenyl] acetyl} -3- (trif luoromethyl-lJf-pyrazol-1- 
yl]benzonitrile (12 mg, 61%) as a white solid. LC/MS 
30 (ESI+): 485.1 (M+H) + . NMR (CDCI3) 6 7.62-7.71 (m, 2H) , 

7.46 (s, IH), 7.35 (m, IH) , 7.33 (m, 3H) , 7.22 (m, 2H) , 
6.57 (d, IH), 6.27 (t, IH) , 4.30 (s, 2H) . 



35 



Part C. To the product from Part B (10 mg, 0.040 mmol) was 
added W,W-dimetliylformamide (0.50 mL) , water (0.50 roL) , and 
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potassium carbonate (29 mg, 0.20 xnmol) . Acetohydroxamic 
acid (3.5 mg, 0.046 mmol) was added in one portion / and the 
resulting yellow mixture was warmed to 50 **C. After 2 
the reaction was cooled to rt and the reaction mixture was 
5 purified by preparative LC/MS (C18 reverse phase, eluted 
with 0.05% TFA in CH3CN/H2O) to give 1- (4-{2- [1- O-amino-- 
1, 2-benzisoxazol-5-yl) -3- (trif luoromethyl) -lH-pyrazol-5- 
yl] -2-oxoethyl}-3-f luorophenyl) -2 (IH) -pyridinone 
trif luoroacetate (8.0 mg, 67%) as a beige solid. LC/MS 
10 (ESI+) : 498*0 (M+H-TFA) + . NMR (CD3OD) 8 7.83(d, IH) , 

7.80 (s, IH) , 7.52-7.62 (m, 3H) , 7.40-7.48 (m, 2H) , 7.16- 
7.26 (m, 2H), 6.60 (d, IH) , 6.40 (t, IH) , 4.46 (s, 2H) . 

ExEoqple 74 

15 5-{[2-£luoro-4-(2-oafio-l (210 -pyrldlivDx&enyl] acetyl}-!- (4- 
nethoxanpli^nyl) -lA-pyrazole-3-carboKaiiilde 

Part A. A 1-L flame-dried flask was charged with 130 mL of 
LiHMDS (130 mmol; 1.0 M in THF) and 410 mL of ethyl ether. 

20 The resulting solution was cooled to -78 and 2- 

acetylfuran (14 g, 12 m mmol) was added in one portion. 
After 5 min, di-tert-butyl oxalate was added dropwise over 
1 h as a solution in 100 mL of ether. The resulting 
mixture was warmed to 23 over a period of 3 h and was 

25 maintained at rt for 20 h. The mixture was then filtered, 
and the resulting beige precipitate was washed with 100 mL 
of ether. The filter cake was dried in a vacuum oven for 1 
h to afford lithium l-tert-butoxy-4- (2-furyl) -1, 4-dioxo-2- 
buten-2-'Olate (25 g, 83%) as a cream colored solid. ^H NMR 

30 (DMSO-dg) 8 7.75 (t, IH) , 6.96 (m, IH) , 6.56 (m, IH) , 3.34 
(s, 2H) , 1.46 (s, 9H) . 

Part B. To the product (1.0 g, 4.6 mmol) from Part A was 
added 4-methoxyphenylhydrazine hydrochloride (480 mg, 2.8 
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mmol) and glacial acetic acid (15 inL) • The resulting 
orsuige mixture was warmed to 40 and was then cooled to rt 
after 1.5 h. The reaction was poured into saturated 
aqueous sodium bicarbonate (100 mL) , and the aqueous layer 
5 was washed with ethyl acetate (3x50 mL) . The combined 
organic layers were washed with saturated aqueous sodium 
chloride, dried over sodixam sulfate, and concentrated to 
dryness. The resulting red-black residue was 
recrystallized from hexanes to afford fcert-butyl 5-{2- 
10 furyl ) -1- (4--methoxyphenyl) -lH-pyrazole-3-carboxylate ( 870 

mg, 93%) as a yellow-orange solid. NMR (CDCI3) 5 7.40 (br 

s, IH), 7.35 (d, 2H), 7.07 (s, IH) , 6.96 (d, 2H) , 6.30 (m, 
IH), 5.86 (d, 9H), 3.86 (s, 3H) , 1.62 (s, 9H) . 

15 Part C. To tert-butyl 5- (2-furyl) ~1- (4-methoxyphenyl) -IJir- 
pyrazole-3-carboxylate (1.0 g, 3.0 mmol) was added 
dichloromethane (7 mL) and trif luoroacetic acid (7 mL) . 
The resulting black solution was maintained at rt under 
nitrogen for 2 h and was then concentrated to dryness. The 

20 resulting mixture was triturated with chloroform, and the 
remaining solid was washed with 50% hexanes in chloroform 
to afford 5- (2-fu2ryl) -1- (4~methoxyphenyl) -lH-pyrazole-3- 
carboxylic acid (800 mg, 96%) as a light brown solid. 
NMR (dg-DMSO) 8 7.75 (b m, IH) , 7.41 (d, 2H) , 7.10 (d, 2H) , 

25 7.09 (s, IH), 6.51 (br m, IH) , 6.09 (d, IH) , 3.84 (s, 3H) . 

Part D. To the product (800 mg, 2.8 mmol) from Part C was 
added dichloromethane (50 mL) and 2.0 M oxalyl chloride 
(2.1 mL, 4.2 mmol) in dichloromethane. After dropwise 

30 addition of i^,i\7-dimethylformamide (2 drops) to the brown 
mixture, gas evolved and the mixture became clear over a 
period of 30 min. The brown solution was concentrated; the 
resulting residue was redissolved in dichloromethane (50 
mL) , and 0.5 M ammonia in dioxane (23 mL, 11 mmol) was 

35 added via cannula. After 30 min, the resulting beige 
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suspension was poured into water (80 mL) • The aqueous 
layer was washed with dichloromethane (3x50 loL) , and the 
combined organic layers were dried over sodium sulfate and 
concentrated to afford 5- (2-furyl) -1- (4-methoxyphenyl) -IH- 
5 pyrazole-3~carboxamide (650 mg, 82%) as a beige solid. 

LC/MS (ESI+) : 284.1 (M+H) + . NMR (CD3OD) 5 7.52(s, IK) , 

7.35 (d, 2H), 7.07 (s, IH) , 7.05 (d, 2H) , 6.39 (br m, IH) , 
5.96 (d, IH), 4.88 (s, 3H) . 

10 Part E. To 5-(2-'furyl)-l-(4-methoxyphenyl)-lH--pyrazole-3- 
carboxamide (2.0 g, 6.6 mmol) was added pyridine (1.6 mL, 
20 irimol) and dioxane (66 mL) . Trifluoroacetic anhydride 
(1.9 mL/ 13 mmol) was added dropwise over 2 min, and the 
resulting suspension was stirred for 40 min. The now clear 

15 red solution was poured into water (70 mL) and ethyl 
acetate (70 mL) . The layers were separated, and the 
organic layer was washed with IN aqueous hydrochloric acid 
(2X50 mL) , saturated aqueous sodium chloride, and dried 
over sodium sulfate. The organic layers were concentrated, 

20 and the resulting residue was purified by.radi.al 

chromatography (20-80% ethyl acetate in hexanes) to afford 
5- (2-furyl) -1- (4-methoxyphenyl) -lH-pyrazole-3-carbonitrile 
(1.4 g, 74%) as an orange solid. LC/MS (ESI"*-) : 266.0 
(M+H) + . IH NMR (CDCI3) 8 7.44 (br m, IH) , 7.34 (d, 2H)> 

25 7.01 (s, IH), 7.00 (d, 2H) , 6.34 (m, IH) , 5.92 (d, IH) , 
3.85(s, 3H) . 

Part F. To the product (1.4 g, 4.9 mmol) from Part E was 

added water (30 mL) , 5% aqueous sodium dihydrogenphosphate 

30 (21 mL) , and ter t-butanol (30 mL) . The resulting itiixture 

was warmed to 60 ''C, and potassium permanganate (4.7 g, 29 

mmol) was added over a period of 5 min. After an 

additional 5 min, the resulting purple slurry was cooled to 

0 °C, and the reaction was quenched by the addition of 50 mL 

35 of saturated aqueous sodium bisulfite. The resulting brown 
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mixture was filtered, washed with 100 mL of water, and the 
filtrate was acidified with 6N aqueous hydrogen chloride. 
The resulting mixture was filtered to afford 3-cyano-l- (4- 
metho3cyphenyl)-lH-pyrazole-5-carboxylic acid (300 mg, 25%) 
5 as a yellow solid. Extraction of the aqueous layer with 
ethyl acetate (2x50 mL) afforded an additional 215 mg (18%) 
of impure 3-cyano-l- (4-methoxyphenyl) -liif-pyrazole-5- 
carboxylic acid as a yellow oil. LC/MS (ESI+) : 244.1 
(M+H) + . NMR (precipitate) (CDCI3) 8 7.42 (s, IH) , 7.35 

10 (d, 2H), 6.98 (d, 2H) , 3.87 (s, 3H) . 



Part G. To a stirring solution of trimethylacetyl chloride 
(0.087 mL, 0.70 ramol) , triethylamine (0..290 mL, 2.1 mmol) , 
and diethyl ether (14 mL) in a flame-dried flask was added 

15 3-cyano-l- (4-methoxyphenyl) -llf-pyrazole-5-carboxylic acid 

(170 mg, 0.70 mmol) . The resulting white slurry was wainnaed 
to 23 °C and stirred for 1.5 h. The mixture was filtered, 
and the filtrate was concentrated. The resulting residue 
was partially redissolved in diethyl ether (15 mL) and 

20 again filtered. The filtrate was concentrated to give 3- 
cyano-1- (4-methoxyphenyl) -lH-pyrazole-5-carboxylic 2 , 2- 
dimethylpropanoic anhydride as a viscous oil. 



In a separate flame-dried flask were combined 
25 tetrahydrof uran (8.0 mL) , hexamethylphosphoramide (6.0 mL) , 
and diisopropylamine (0.200 mL, 1.5 mmol). The solution 
was cooled to -78 °C, and n-butyl lithium (0.560 mL, 1.4 m 
mmol) was added in one portion. After 20 min, [2-f luoro-4- 
(2-oxo-l (2H) -pyridinyl) -phenyl] acetate (360 mg, 1.4 mL; 
30 Part G, Example 71) in tetrahydrof uran (5 mL) was added via 
cannula, and the resulting red mixture was maintained at 
-78 ®C for 20 min. The previously prepared 3-cyano-l- (4- 
methoxyphenyl) -lH-pyrazole-5-carboxylic 2 , 2-dimethyl- 
propanoic anhydride was then added via cannula as a 
35 solution in tetrahydrof uran (5 mL) , and the resulting light 
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yellow mixture was warmed to 23 ^'C, After 12 h, the 
reaction was poured into water (50 mL) and ethyl acetate 
{75 mL) , and the organic layer was washed with saturated 
aqueous sodium chloride, dried over sodium sulfate, and 
5 concentrated. The resulting residue was purified by radial 
chromatography (50-60% ethyl acetate in hexanes) to afford 
3- [3-cyano-l- (4-methoxyphenyl) -lH~pyrazol-5-yl] -2- [2- 
f luoro-4- {2-oxo-l (2H) -pyridinyl) phenyl] -3-oxopropanoate 
(131 mg, 40%) as a foamy solid. LC/MS (ESI+) : 487.0 (M+H) + . 

10 

Part H. To 3- [3-cyano-l- (4-methoxyphenyl) -lif-pyrazol-5- 
yl] -2- [2-f luoro-4- (2-oxo-l {2H) -pyridinyl ) phenyl ] -3- 
oxopropanoate (100 mg, 0.210 mmol) was added methyl alcohol 
(1,5 mL) and 4M aqueous dihydrogen sulfate (0.50 mL) . The 

15 reaction was then warmed to reflux. After 4 days, the 
reaction was cooled to 23 ^C, and the resulting white 
suspension was poured into saturated aqueous hydrogen 
carbonate (50 mL) and ethyl acetate (50 mL) . The layers 
were separated and the aqueous layer was washed with ethyl 

20 acetate (3 X25 mL) . The combined organic layers were washed 
with saturated aqueous sodium chloride, dried over sodium 
sulfate, and concentrated to afford 5-{ [2-f luoro-4- (2-oxo- 
1 ( 2H) -pyridinyl ) phenyl ] acetyl } - 1 - ( 4 -me thoxyphenyl ) - IH- 
pyra2ole-3-carbonitrile (75 mg, 85%) as a pale yellow oil. 
25 LC/MS (ESI+): 429.0 (M+H)+. 

Part I. To 5-{t2-fluoro-4- (2-oxo-l (2Jf) -pyridinyl) - 
phenyl] acetyl}-l- (4-methoxyphenyl) -lif-pyrazole- 3- 
carbonitrile (75 mg, 0.175 mmol) was added concentrated 

30 aqueous dihydrogen sulfate (4.5 mL) . After 2 h, the 

reaction was poured into ethyl acetate (50 mL) and water 
(50 mL) , and the layers were separated. The organic layer 
was washed with saturated aqueous sodium chloride (50 mL) , 
dried over sodium sulfate, and concentrated to dryness. 

35 The resulting residue was purified by radial chromatography 
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(2% methyl alcohol in dichloromethane) to afford 5-{t2- 
f luoro-4- (2-oxo-l (2H) -pyridinyl) phenyl] acetyl }-l- (4- 
methoxyphenyl) -lH-pyrazole-3-carboxainide (32 mg, 41%) as a 
white solid upon lyopholization from 10% acetonitrile in 
5 water. LC/MS (ESI+) : 448.2 (M+H) + . NMR. (CD3OD) 5 7.70 

(s, IH), 7.60 (m, 2H), 7.43 (t, IH) , 7.16-7.32 (m, 4H) , 
6.97 (d, 2H), 6.60 {d, IH) , 6.45 (t, IH) , 4.40 (s, 2H) , 
3.83 (s, 3H) . 

10 Example 75 

1- { 3 -amino- 1 r 2 -benz isoxazol- 5 -yl )-5-{[5-(2 -0x0- 1 { 2H) - 
pyridlnyl) -2, 3-dlhydro-;LF-indol-l-yl] carbonyl} -IH-pyrazole- 

3 -carboxamlde 

15 Part A. To l.ithixam l~tert-butoxy-4- (2-furyl) -1, 4-dioxo-2- 
buten-2-olate (13 g, 54 mmol; Example 74, Part A) was added 
2-f luoro-S-hydrazinobenzonitrile hydrochloride (10 g, 54 
mmol) and 250 mL of glacial acetic acid. The resulting 
orange mixture was maintained at rt for 20 h and then 

20 concentrated to dryness. The resulting residue was taken 
up in 30% chloroform in hexanes and filtered to afford 
tert-butyl 1- (3-cyano-4-f luorophenyl) -5- (2-f uryl) -Iff- 
pyrazole-3-carboxylate (18 g, 95%) as a light brown solid. 
LC/MS (ESI+): 354.2 (M+H) + . NMR (CDCI3) 5 7 . 64-7 . 78 (m, 

25 3H), 7.42 (s, IH) , 7.05 (s, IH) , 6.45 (s, IH) , 6.30 (s, 
IH) ,1.61 (s, 9H) . 

Part B. To the product from Part A (10 g, 28 mmol) was 
added 125 mL of dichloromethane and 125 mL of 

30 trifluoroacetic acid. The resulting black solution was 
maintained at rt under nitrogen for 2 h and was then 
concentrated to dryness. The resulting solid was 
triturated with ethyl acetate and then dried in a vacuum 
oven for 4 h to afford 1- (3-cyano-4-f luorophenyl) -5- (2- 

35 furyl)-liir-pyrazole-3-carboxylic acid (5*3 g, 63%) as a 
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light brown solid. LC/MS (ESI+) : 298.1 (M+H) + . NMR 
(CD3OD) 6 7-90(m, IH), 7,75 (m, IH) , 7.51 (s, IH) , 7.46 (t, 
IH), 6.98 (s, IH), 6.47 (m, IH) , 6.35 (m, IH) . 

5 Part C. To the product (4.1 g, 14 mmol) from Part B was * 
added 23 loL of dichl or ome thane and 2.0 M oxalyl chloride 
(10 mL, 21 lomol) in dichloromethane. After dropwise 
addition of iV, JV^dimethylf onaamide (10 drops), the brown 
mixture became a clear solution over a period of 30 min. 

10 The solution was concentrated; the resulting residue was 

redissolved in 100 mL of dichloromethane, and 0.5 M ammonia 
in dioxane (110 mL, 55 mmol) was added via cannula. After 
30 min, the resulting suspension was concentrated and 
poured into water. The aqueous layer was washed with ethyl 

15 acetate (3x70 mL) , and the combined organic layers were 
washed with saturated aqueous sodium chloride, dried over 
sodium sulfate, and concentrated. The resulting residue 
was dissolved in 10 mL of dichloromethane and 50 mL of 
hexanes were added. The resulting suspension was filtered, 

20 and the filter cake was washed with 50 mL of hexanes, and 
dried in a vacuum oven to afford 1- (3-cyano-4^ 
fluorophenyl)-5-(2-furyl)"lH-pyrazole«3-carboxamide (2.5 g, 
62%) as a brown solid. LC/MS (ESI+) : 297.1 (M+H) + . NMR 
(CDCI3) 5 7.75(m, IH), 7.64 (m, IH) , 7.42 (s, IH) , 7.33 (t, 

25 IH), 7.16 (s, IH), 6.79 (br s, IH) , 6.46(m, IH) , 6.36 (m, 
IH), 5.50 (br s, IH) . 

Part D. To the product (2.5 g, 8.3 mmol) from Part C was 
added water (51 mL) , 5% aqueous sodium dihydrogenphosphate 

3 0 (35 mL), and tert-butanol (51 mL) . The resulting mixture 
was warmed to 60 **c, and potassium permanganate (8.0 g, 51 
mmol) was added over a period of 10 min. After an 
additional 10 min, the resulting purple slurry was cooled 
to 0 ^C, and the reaction was quenched by the addition of 

35 200 mL of saturated aqueous sodium bisulfite. The 
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resulting mixture was filtered, washed with 300 zoL of 
water, and the filtrate was acidified with concentrated 
hydrogen chloride. The aqueous layer was extracted with 
ethyl acetate (6x100 itiL) and the combined organic layers 
5 were washed with saturated aqueous sodium chloride, dried 
over sodiiom sulfate, and filtered. Concentration afforded 
3- (aminocarbonyl) -1- (3-cyano-4-f luorophenyl) -lH-pyrazole-5-^ 
carboxylic acid (1.6 g, 71%) as a yellow solid, LC/MS 
(ESI+) : 275.1 (M+H) + . NMR (CD3OD) 5 8,03 (m, IH) , 7.90 

10 (m, IH), 7.5 (t, IH), 7,44 (s, IH) . 

Part E. Sodium cyanoborohydride (1.54 g, 25 mmol) was 
added in one portion to a stirring orange solution of S'- 
iodo-lH-indole (6.0 g, 25 mmol) in glacial acetic acid (350 

15 mL) . After 24 h, the orange solution was concentrated. To 
the resulting red residue was added tetrahydrofuran (250 
mL) and di-tert-butyl dicarbonate (16 g, 74 mmol) followed 
by saturated aqueous sodium bicarbonate (20 mL) . The 
resulting mixture was stirred for 24 h and was then poured 

20 into aqueous IN hydrogen chloride (70 mL) . The layers were 
separated, and the aqueous layer was washed with ethyl 
acetate (3x50 mL) . The combined organic layers were washed 
with saturated aqueous sodium chloride (50 mL) , dried over 
sodiTjm sulfate and concentrated. The resulting residue was 

25 dissolved in THF (100 mL) , and benzyl amine (6 mL, 55 mol) 
was added. The resulting solution was stirred for 1.5 h 
and was then poured into IN hydrogen chloride (70 mL) . The 
layers were separated and the aqueous layer was washed with 
ethyl acetate (3x50 mL) . The combined organic layers were 

30 washed with saturated aqueous sodium chloride (50 mL) , 

dried over sodiTjm sulfate, and concentrated. Purification 
of the resulting residue by flash column chromatography (5% 
ethyl acetate in hexanes) afforded tert-butyl 5-iodo-l- 
indolinecarboxylate (3.9 g, 45%) as a white solid. LC/MS 

35 (ESI+): 346.1 (M+H) + . NMR {CDCI3) 5 7.43 (m, IH) , 7.15 
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(m, IH), 6.89 (dt, IH), 3.96 (m, 2H) , 3.08 (t, IH) , 3.05 
(t, IH) IH). 1.55 (s, 9H). 

Part F. To the product (1.65 g, 4.8 mmol) from Part E was 
5 added dime thylsulf oxide (59 mL) , 2-hydroxypyridine (910 mg, 
9.6 mmol), and potass ixam carbonate (2.6 g, 19 mmol). The 
resulting mixture was degassed (alternate vacuum & 
nitrogen; three times), and copper (I) iodide (910 mg, 4.8 
mmol) was added in one portion. The now light green 

10 mixture was again degassed (vac/N2) and warmed to 122 ^C. 

After 3 h, the mixture was cooled and poured into saturated 
aqueous ammonium hydroxide (100 mL) and ethyl acetate (200 
mL) . The layers were separated, and the aqueous layer was 
washed with one 50 mL-portion of ethyl acetate. The 

15 combined organic layers were then washed with water (2X50 
mL) , saturated aqueous sodium chloride, and dried over 
sodium sulfate. The organic layers were concentrated, and 
the resulting oil was purified by flash column 
chromatography (10-100% ethyl acetate in hexanes) to afford 

20 tert-butyl 5- (2-oxo-l (2H) -pyridinyl) -1-indolinecarboxylate 
(660 mg, 44%) as a yellow solid. LC/MS (ESI+).: 313.2 
(M+H) + . NMR {CDCI3) 6 7.41 (dd, IH) , 7.34 (dd, IH) , 7.25 

(s, IH), 7.18 (d, IH), 6.73 (d, IH) , 6.23 (t, IH) , 4.08 (br 
s, 2H), 3.16 (t, 2H), 1.68 (s, 9H) . 

25 

Part G. To the product (610 mg, 2.0 mmol) from Part F was 
added dichloromethane (6 mL) and trif luoroacetic acid (6 
mL) . After 20 min, the reaction was concentrated to 
dryness and treated with saturated aqueous sodium 

30 bicarbonate (15 mL) . The layers were separated, and the 
aqueous layer was washed with dichloromethane (2X50 mL) . 
The organic layers were dried over sodium sulfate and 
concentrated to afford l-(2,3-dihydro-lH-indol-5-yl)-2 (IH)- 
pyridinone (410 mg, 99%). LC/MS (ESI+) : 213.1 (M+H) + . ^H 

35 NMR (CDCI3) 5 7.55^8.09 (br m, IH) , 7.30-7.40 (m, 2H) , 7.14 
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(s, IH), 6.95 (d, IH), 6.66 (d, IH) , 6.64 (d, IH) , 6.19 
(dt, IH) , 3.62 (t, 2H), 3.08 (t, 2H) . 

Part H. To the product from Part G (274 mg, 1.30 znmol) was 
5 added 3- (aminocarbonyl) -1- (3-cyano-4-f luorophenyl) -IH- 

pyrazole-5-carb03cylic acid (390 mg, 1.4 mmol) , followed by 
pyridine (11 mL) and ^liV-dimethylformamide (4.0 znL) . Then 
1,3-diisopropylcarbodiimide (0.242 mL, 1.6 mmol) was added, 
and the resulting solution was stirred for 14 h. The red 

10 mixture was poured into IN aqueous hydrochloric acid (70 
mL) and washed with ethyl acetate (60 mL) . The organic 
layer was washed with IN aqueous hydrochloric acid (3X25 
mL) , saturated aqueous sodium chloride, and dried over 
sodium sulfate. Concentration of the organic layers and 

15 purification of the resulting residue by radial 

chromatography (5% methyl alcohol in dichlorome thane) 
afforded partially pure 1- (3-cyano-4-f luorophenyl) -5-{ [5- 
(2-oxo-l (2H) -pyridinyl) -2, 3-dihydro-lH-indol-l- 
yl]carbonyl}-lJ^-pyrazole-3-carboxamide (620 mg, 62%) as a 

20 red oil (LC/MS (ESI+) : 469.0 (M+H)+). This material was 
dissolved in N,^-dimethylfo3nnamide (10 mL) , and potassium 
carbonate (910 mg, 6.6 mmol) and water (3.0 mL) were added. 
Acetohydroxamic acid (110 mg, 1.5 mmol) was added in one 
portion, and the resulting yellow mixture was warmed to 50 

25 °C. After 1.5 h, the reaction was cooled to rt, 

concentrated, and diluted with ethyl acetate (10 mL) . 
Filtration afforded 1- (3-amino-l,2-benzisoxazol-5-yl) -5- 
{ [5- (2-oxo-l (2H) -pyridinyl) -2 , 3-dihydro-lH-indol-l- 
yl]carbonyl}-lH-pyrazole-3-:carboxamide (100 mg, 16%) as a 

30 white solid. LC/MS {ESI+) : 482.1 (M+H)+. NMR (ds-DMSO) 

S 8.09(s, IH) , 8.01 (d, IH), 7,85 (s, IH) , 7.68 (m, IH) , 

7,46-7.62 (m, 3H) , 7.38 (d, 2H) , 7.18 (br d, IH) , 6.58 (s, 

IH), 6.46 (d, IH), 6.29 (t, IH) , 4.34 (br t, 2H) , 3.22 (br 
t, 2H) . 
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fiacanple 76 

1- (2, 3-dil]^ydro-lH-ixiaol-6-yl) -6- [4- (2-oxo-l (2fl) - 
pyxldinyDphenyl] -3- (trifiluorcauietliyl) -1, 4, 5, 6-tetrabydro- 
7H-pyrazolo[3,4-c]pyrld£n-7-one, trifluoroacetic acid salt 

5 

Part A. l-benzyl-6-indolinamine (2.40 g, 10.85 mmol) was 
stirred in cone. HCl (25 mL) at o'^C under N2. A pre-cooled 
solution of NaN02 (0.749 10.85 iranol) in H2O (2 mL) was 
added dropwise and slowly. The inixture was then stirred at 
10 0 for 40 min after the addition. A solution of 

SnCl2-2H20 (6.10 g, 2.5 eq) in cone. HCl (7 mL) was added 

slowly to the stirred solution at 0 ^'C. The resulting 
mixture was stirred vigorously at 0 ^'C for 30 min. A slxirry 
of the 1- (4-Iodophenyl) -4- (2 , 2, 2-trif luoroacetyl) - 

15 piperidine-2,3-trione (4.20 g, 1.02 mmol) in MeOH (30 mL) 

was added portioriwise to the inixture at 0 The resulting 

mixture was gradually warmed up and stirred at RT for 2 h, 
then 50 for 5 h. LC-MS showed conpletion of the 
reaction. The solvents were evaporated. The residue was 

20 basified with aqueous NaOH; extracted with EtOAc; washed 
with H2O, brine, dried over MgS04/ concentrated. The 

residue was purified by flash column chromatography (silica 
gel, CH2CI2) to produce light orange-yellow crystals of 1- 
{l-benzyl-2, 3-dihydro-liI-indol-6-yl)-6- (4-iodophenyl) -3- 

25 ( trif luororaethyl) -1,4,5, 6-tetrahydro-7H-pyrazolo [3 , 4- 

c]pyridin-7-one (2.05 g, 31%). NMR (CDCI3) 8 7.69 (dd, 

J"=8.5, 1.9 Hz, 2H), 7.34-7.25 (m, 6H) , 7.08 (dd, 17=6.9, 2.2 
Hz, 2H), 6.76 (dd, J=7.7, 1.8 Hz, IH) , 6.58 (d, i7=1.8 Hz, 
IH), 4.26 (s, 2H), 4.10 (t, 47=6.6 Hz, 2H) , 3.35 (t, J=8.4 

30 Hz, 2H), 3.13 (t, i7=6.6 Hz, 2H) , 2.97 (t, ^7=8. 4 Hz, 2H) . 

"C NMR (CDCI3) 5 156.4, 152.9, 141.4, 138.8, 137.9, 137.8, 
132.9, 131.3, 128.6, 127.9, 127.3, 127.2, 124.0, 122.0, 
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115.0, 104.0, 91.0, 53.6, 53.1, 50.6, 28.3, 20.4, 14. "P 
NMR (CDCI3) 8 -61.4. LC-MS (ESI) 615.2(M+H). 

Part B. The product from Part A (0.33 g, 0.54 ininol) , 2- 
5 hydroxypyridine (0.13 g, 1.37 mmol) , and K2CO3 (0.20 g, 1.45 
inmol) were stirred in DMSO (1.5 mL) at RT under N2. Cul 
(44 mg, 0.23 irrmol) and 1, 10-phenanthroline (40 mg, 0.23 
iranol) were added. The resulting mixture was stirred, at 
140'*C for 2.5h under N2* LC-MS showed disappearance of the 

10 starting material from Part A. The mixture was cooled to 
RT, and EtOAc was added. It was washed with H2O, brine, 
dried over MgS04, and concentrated. The crude compound of 
1- (l-benzyl-2 , 3-dihydro-lH"indol-6-yl) -6- [4- (2-oxo-l (2H) - 
pyridinyl ) phenyl 3 -3- ( trif luoromethyl) -1,4,5, 6-tetrahydro- 

15 7H-pyrazolo [3 , 4-c]pyridin-7-one was used directly in the 
next step. NMR (CDCI3) 8 7,50-1.22 (m, 9H) , 7.09 (d, 

iJ=^8.4 Hz, 2H), 6.85 (dd, 1.2 Hz, IH) , 6.78 (d, iJ=8.4 

Hz, IH) , 6.71 (d, iJ=1.2 Hz, IH) , 6.37 (td, iJ=7.2, 1.2 Hz, 
IH), 4.29 (s, 2H), 4.19 (t, ^=6.3 Hz, 2H) , 3.39 (t, J =8.4 
20 Hz, 2H) , 3,17 (t, J=6.3 Hz, 2H) , 2.96 (t, ^=8.5 Hz, 2H) . 
LC-'MS (ESI) 582.2 (M+H) . 

Part C. The product from Part B (0-33 g, 0.57 mmol), Nal 
(0.17 g, 1.14 mmol), and l~chloroethyl chl or o formate (0.10 

25 mL, 1.8 eq) were stirred in acetone (2 mL) for 1.5 h at RT 
under N2 . The solvent was evaporated, and the residue was 
dissolved in MeOH (4 mL) . It was refluxed for 1 h. The 
residue was purified by prep LC-MS (5-98% CH3CW in H2O, tj^ = 
4.18 min in a 10-min run). The fractions were collected 

30 and lyophilized to give 1- (2, 3-dihydro-lH-indol-6-yl) -6- [4- 

(2-oxo-l (2H) -pyridinyl) phenyl] -3- (trif luoromethyl) -1,4,5,6- 

tetrahydro-7H-pyrazolo [3 , 4-c]pyridin-7-one . ^H MMR 

(CD3COCD3) 8 7.56-7.41 (m, 6H) , 7.07 (d, 17=7.8 Hz, IH) , 

6.78-6.72 (m, 2H) , 6.45 (d, 17=8.8 Hz, IH) , 6.28 (td, i7=7.0, 
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1.5 Hz, IH), 4.25 (t, 47=6.6 Hz, 2H) , 3.55 (t, J =8.1 Hz, 
2H), 3.17 (t, J=6.6 Hz, 2H) , 2.98 (t, J^B.l Hz, 2H) . LC-MS 
(ESI) 492.4 (M+H) . 

5 Example 77 

1- (2,3-dihydro-lH-indol-6-yl) -6- [4- (2-oxo-l- 
plperidlnyl) phenyl] -3- (trif luoromethyl) -1,4, 5, 6-tetrahydro- 
7H"pyrazolo[3,4-c]pyridin-7-one, trifluroacetlc acid salt 

10 Part A. The product from Part A of Example 71 (0,89 g, 
1.45 mmol) , 5-valerolactam (0.20 g,-2.02 mmol) , and K2CO3 
(0.41 g, 2.97 itunol) were stirred in DMSO (5 mL) at RT under 
Cul (86 mg, 0.45 ramol) and 1, 10-phenanthroline (80 mg, 
0.43 lomol) were added. The resulting mixture was stirred 

15 at 130 overnight under The mixture was cooled to rt, 

and EtOAc was added. It was washed with brine (2 x) , dried 
over MgS04, and concentrated. The residue was purified by 
flash column chromatography (silica gel, CH2Cl2# then 
CH2Cl2:EtOAc=10:3) to produce the desired product 1-{1- 

20 benzyl-2,3-dihydro-lH-indol-6-yl)-6- [4- (2-oxo-l- 

piperidinyl ) phenyl ] -3 - ( trif luoromethyl ) -1 , 4 , 5 , 6- tetrahydro- 
7Jif-pyrazolo[3,4-c]pyridin--7-one (0.51 g, 68% based on 
recovered starting material). ^H NMR" (CDCI3) 5 7.36-7.22 
(m, 8H), 7.06 (d, iJ=7.7 Hz, IH) , 6.76 (dd, J-=7.7, 1.8 Hz, 

25 IH), 6.59 (d, J-=1.8 Hz, IH) , 4.26 (s, 2H) , 4.12 (m, 2H) , 
3.59 (m, 2H), 3.34 (t, J-=8.4 Hz, 2H) , 3.12 (t, J-=6.6 Hz, 
2H), 2.96 (t, iJ=:8.4 Hz, 2H) , 2.56 (m, 2H) , 1.93 (m, 4H) . 
LC-MS (ESI) 586.4 (M+H). 

30 Part B. The product from Part A (0.51 g, 0.87 mmol) , Nal 
(0.26 g, 1.74 mmol), and 2-chloroethyl chlorof ormate (0.16 
mL, 1.8 eg) were stirred in acetone (5 mL) for 4 h at RT 
under The solvent was evaporated; and the residue was 

purified by flash column chromatography (silica gel, CH2CI2, 
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then EtOAc, then EtOAc:MeOH=10:l) to give the intermediate 
carbamate. The fractions were concentrated, and dried 
\mder vacuum for 10 min. It was dissolved in MeOH (30 mL) , 
and refluxed under N2 for 1 h. The residue was purified by 
5 prep LC-MS (35-98% CH3CN in H2O, tR = 2*24 min in a 10-min 
run) . The fractions were collected and lyophilized to 
yield 1- ( 2 , 3-dihydro-lH-indol-6-yl) -6- [4- (2-oxo~l- 
piperidinyl ) phenyl ] -3- ( trif luoromethyl) -1 ,4,5, 6-tetrahydro- 
7H-pyrazolo[3, 4-c]pyridin-7-one as white solids. NMR 
10 (CD3COCD3) 8 7.33 (AA'BB', J=9 Hz, 4H) , 6.82 (d, J=7.7 Hz, 

IH), 6.79 (m, 2H), 4.68 (t, J^=6.6 Hz, 2H) , 3.67 (t, i7-6.6 
Hz, 2H), 3.58 (t, J=8.4 Hz, 2H) , 3.16 (t, ij=6.6 Hz, 2H) , 
3.00 (t, J=8.1 Hz), 2.40 (t, J=6.1 Hz, 2H) , 1.91 (m, 4H) . 
LC-MS (ESI) 496.4 (M+H) . 

15. 

Example 78 

1-- (2, 3-Difaydro-lH-isoindol-5-yl) -6- [4- (2*-OKO-2H-pyrldln-l- 
yl)phe3aQrl] -3-trif luorometlqrl-lf 4f 5,6- 
tetrahydropyrazolo [3,4-c]p3rridin-7-one, trifluoroaoetic 
20 acid salt 



Part A. A solution of 4-nitro-o-xylene (38.64 g, 255.9 
mmol), NBS (91.1 g, 511.8 inmol), benzoyl peroxide (1.239 g, 
5.118 mmol), and CCI4 (400 mL) was heated at reflux for 1 
25 day, then at rt for 2 days. The solid was filtered off and 
washed with CCI4. The filtrate was evaporated to give the 

crude dibromo product (80 g) . A portion of which (20 g) 
was dissolved in acetone (170 mL) and water (45 mL) , then 
Na2C03 (43.1 g, 407 mmol) was slowly added, followed by 
30 BnNH2 (7.05 mL, 64.6 mmol) in acetone (22 mL) . After 10 h, 
the solution was concentrated to one-fourth its volume, the 
salt solid was filtered off, and the filtrate was 
evaporated. The residue was dissolved in EtOAc, washed 
with water and brine, dried over sodium sulfate, filtered. 
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and evaporated. The residue was purified by column 
chromatography to provide the corresponding 2-benzyl-5- 
nitro-2,3-dihydro-lJir-isoindole (5.41 g/ 33% yield, over 2 
steps) : iH NMR (300 MHz, CDCI3) 5 8.11 (d, IH) , 8.04 (s, 
5 IH), 7.48-7.20 (m, 6H) , 4.02 (s, 4H) , 3.92 (s, 2H) . 

Part B. To a solution of the isoindoline (5.40 g, 21.3 
mmol) made above in EtOH (266 itiL) under N2 was added 20% 
Pd(0H)2/C (3.00 g, 4.25 mmol). The reaction mixture was 
10 hydrogenated at 45 psi for 1 h, TLC analysis indicated 
that the nitro functionality was reduced and the Bn group 
was still intact. Therefore, concentrated HCl (1.6 mL, 
19.1 mmol) was added to the reaction mixture and 
hydrogenation (50 psi) was continued overnight. The 

15 mixture was filtered through Celite®, washed with MeOH, and 
the filtrate was concentrated to one fourth of the volume. 
The precipitate was filtered off to provide the 5- 
aminoisoindoline*HCl (1.32 g, 36% yield): NMR (500 MHz, 
CDCI3) 5 9.88 (s, br, 2H) , 7.00 (d, IH) , 6.54 (m, 2H) , 5.44 

20 (s, br, 2H), 4.32 (s, 2H) , 4.28 (s, 2H) ; ESI MS m/z 135 (M- 
HC1+H)+. 

Part C. The 5-aminoisoindoline (700 mg, 4.11 mmol) made 
above was dissolved in 6 M HCl (4.6 mL) at rt, then cooled 
25 to 0 ^C. A solution of NaN02 (340 mg, 4.93 mmol) in water 
(0.8 mL) was added dropwise, maintaining the reaction 
temperature below 5 **C. After 40 min, AcOH (1.4 mL) was 
added to the mixture, followed by the dropwise addition of 
SnCl2 (1.79 g, 9.44 mmol) in concentrated HCl (2.7 mL) at 0 

30 **C. The mixture was wanned to 10 **C and stirred for 2 h, 

then a solution of 3-hydroxy-l- (4-iodophenyl) -4- (2,2, 2- 

trifluoroacetyl)-5,6-dihydro-lJif-pyridin-2-one (1.78 g, 4.31 

mmol) in MeOH (16 mL) was added and the reaction mixttire 

was heated at 50 *^C for 16 h. Methyl alcohol was removed 
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under vacuiun and the solid was collected by filtration to 
give 1- (2, 3-dihydro-lH-isoindol-5-yl) -6-methyl-3- 
trif luoromethyl-1, 4, 5, 6-tetrahydro-pyrazolo [3 , 4-c]pyridin- 
7-one; compoiind with iodo-benzene as an AcOH salt (2.07 g, 
5 86% yield): NMR (500 MHz, DMSO- dg) 5 9.82 (s, br, 2K) , 

7.75 (d, 2H), 7.66-7.62 (m, 2H) , 7.51 (d, IH) , 7.19 (d, 
2H) , 4.56 (m, 4H) , 4.11 (t, 2H) , 3.12 (t, 2H) ; ESI MS m/z 
585 (M+H)+. 

10 Part D. The product from Part C (540 mg, 1.03 mmol) was 

added to a stirred solution of Et3N (143 mL, 1.03 initiol) and 
BOC2O (225 mg, 1.03 mmol) in THF (5.2 ml^) at rt. After 2.5 
h, the solvent was removed under vacuum and the residue was 
purified by column chromatography to provide the 

15 corresponding protected isoindoline 5- (6-methyl-7-oxo-3- 
trif luoromethyl-4 ,5,6, 7-tetrahydro-pyrazolo [3 , 4-c]pyridin- 
1-yl) -1, 3-dihydro-isoindole-2-carboxylic acid tert-butyl 
ester; compound with iodo-benzene (272 mg, 42% yield) : 
NMR (300 MHZ/ CDCI3) 8 7.69 (d, 2H) , 7.45-7.26 (m, 3H) , 7.06 

20 (d, 2H), 4.68 (m, 4H) , 4.13 (t, 2H) , 3.17 (t, 2H) , 1.51 (s, 
9H); 1% NMR (282 MHz, CDCI3) 8 -61.8. 

Part E. A mixture of the product from Part D (102 mg, 163 
pmol) , 2 -hydroxy-pyridine (19 mg, 196 Jimol) , K2CO3 (25 mg, 

25 180 |imol) , 1, 10-phenanthroline (3 mg, 18 mmol), Cul (4 mg, 
20 |Jmol, and DMSO (0.3 mL) under argon atmosphere was 
heated at 110-120 for 24 h. The mixture was diluted with 
CH2CI2/ washed 1 M HCl (2x) and brine, dried over sodium 
sulfate, filtered, and evaporated under vacuum. The 

30 residue was purified by column chromatography to provide 
the corresponding biaryl lactam (17 mg) , which was treated 
with TFA (21 mL) to provide, after purification by semi- 
preparative HPLC, the title compound 1- (2, 3-dihydro-lH- 
isoindol-5-yl)-6- [4-(2-oxo-2H-pyridin-l-yl)phenyl]-3- 

264 



wo 03/026652 



PCT/US02y29491 



trifluoromethyl-l, 4, 5, 6-tetrahydropyrazolo [3 , 4-c]pyridin-7- 
one, trif luoroacetic acid salt (3.8 mg, 4% yield, 3 steps); 

NMR (300 lyiHz, CDCI3) 5 9.77 (s, br, 2K) , 7.63-7.34 (m, 
8H), 7.10 (d, m) r 6.69 (d, IH) , 6.45 (t, IH) , 4.21 (t, 
5 2H), 4.07 (s, 2H), 3.20 (t, 2K) , 1.31 (m, 2H) ; l^F NMR (282 
MHz, CDCI3) 5 -62.0, -76.2; ESI MS m/z 492 (M-CF3CO2H+H) + . 

fixanple 79 

1- (4-Metho3Qn;>hexiyl) -6- [4- (2-oxo-piperidin-l-yl) -phenyl] -3- 
10 (2-pyxrolidizi-l-yliQethyl-]^Dyl) -1, 4, 5, 6-tetralqrdro-- 

P3rrazolo [ 3 , 4 -c ] pyr idin-7 -*oxie 

Part A. A 250 mL flask containing a stir bar was charged 
with 4-methoxyphenylhydrazine HCl (3 g, 17 iranol) and 25 mL 

15 water. A solution of glyoxylic acid monohydrate (1.6 g, 17 
mmol) dissolved in 15 mL water was prepared and added to 
the stirring solution dropwise via addition funnel. As the 
reagent solution was added, the reaction turned reddish- 
brown and precipitated while stirring over the course of 3 

20 h at rt. The solid was filtered in a Buchner funnel and 
washed three times each with IN HCl and water. The 
hydrazone was isolated as a dark brown solid (2.7 g, 14 
mmol) in 82% yield. 

25 Part B. A 250 mL flask containing a stir bar was charged 
with hydrazone (1.0 g, 5.1 mmol) from part A and 10 mL DMF, 
then cooled to 0 °C. The system was flushed with N2. A 
solution of N-bromosuccinimide (1.8 g, 10 mmol) in 2 mL DMP 
was also prepared and added to the reaction flask dropwise 

30 by syringe. Gas evolution was evident as the reagent was 
added. The reaction stirred for 15 min at 0 **C. lodo- 
morpholine enamine (3 g, 7.7 mmol) and a solution of 
triethylamine (1.4 mL, 10 mmol) in 20 mL toluene were added 
to the reaction at 0 ""C. The reaction stirred overnight 
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while warming to rt. The solution was diluted by the 
addition of water and ethyl acetate and transferred to an 
addition funnel. The aqueous phase was separated and 
extracted three times with ethyl acetate. The organics 
5 were combined and washed with brine before drying over 
sodium sulfate. The solvent was removed by rotary 
evaporation to yield the morpholine intemediate as an 
orange solid. The crude material was purified by flash 
chromatography (eluent 50% hexane, 50% ethyl acetate on 
10 silica gel) to afford pure iodo-morpholine intermediate 
(1.2 g, 2.0 mmol) in 38% yield. 

Part C. A 100 mL flask with a stir bar was charged with 
iodo-morpholine intermediate (1.2 g, 2.0 mmol) and 10 mL of 

15 methylene chloride before the dropwise syringe addition of 
1 mL TFA. The system was flushed with N2 while the 
reaction stirred overnight at rt. The solution was diluted 
with methylene chloride cuid saturated sodiimi bicarbonate 
before transfer to an addition funnel . The. aqueous phase 

20 was separated and extracted three times with methylene 

chloride. The organics were combined and washed with brine 
before drying over magnesium sulfate. The solution was 
filtered and solvent was removed by rotary evaporation to 
yield the 3-bromopyrazole as an orange solid. The crude 

25 reaction product was purified by flash chromatography to 
produce pure 3-bromopyrazole (560 mg, 1.1 mmol) in 53% 
yield. 

Part D. An oven-dried 100 mL flask and stir bar were 
30 charged with 3-bromopyrazole (860 mg, 1.6 mmol), y- 

valerolactam (230 mg, 2.5 mmol), potassium carbonate (270 
mg, 2.0 mmol), and 10 mL degassed DMF. Copper iodide (62 
mg, 0.33 mmol) was added and a reflux condenser was 
attached. The system was flushed with N2 while the 

35 reaction was heated to 120 overnight. The reaction was 
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cooled to rt before dilution with ethyl acetate and water. 
This solution was transferred to an addition funnel and the 
aqueous phase extracted three times with ethyl acetate. 
The organics were combined and washed three times with 
5 water and once with brine before drying over sodium 
sulfate. The product solution was filtered and 
conc^trated . to dryness by rotary evaporation. The crude 
product was purified by flash chromatography to afford the 
bromo-lactam (150 mg, 0.3 mmol) in 19% yield. 

10 

Part E. An oven-dried, 100 mL flask containing a stir bar 
was charged with bromo-lactam (90 mg, 0.18 mmol), 2- 
formylbenzeneboronic acid, and sodium carbonate (60 mg, 
0.54 mmol) . The solids were dissolved in 3 iriL of a 2:1 

15 mixture of degassed THF and water. Tetrakis- 

(triphenylphosphine) palladium (10 mg, 0.01 mmol) was added 
before the flask was fitted with a reflux condenser and the 
system flushed with N2. The reaction was heated to 110 
while stirring overnight. The reaction was cooled to rt 

20 and diluted with water and ethyl acetate. The solution was 
transferred to a separation funnel and the aqueous phase 
extracted with ethyl acetate. The organics were combined 
and washed with brine before drying over sodium sulfate. 
The solvents were removed by rotary evaporation to afford 

25 the desired 3-aryl pyrazole (70 mg, 0.13 mmol) in 74% crude 
yield. 

Part F. An oven-dried, 100 mL flask containing a stir bar 
was charged with 3-aryl pyrazole (70 mg, 0.13 mmol) and 30 

30 mL of a 1:1 methyl alcohol/THF solution. The system was 
flushed with N2 before the syringe addition of 60 pL of 
pyrrolidine. The reaction stirred at rt for 15 min. To 
the reaction solution was added 2M zinc chloride solution 
in THF (130 |IL, 0.06 mmol) followed by sodium 

35 cyanoborohydride (10 mg, 0.16 mmol). The reaction was 
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Stirred at rt while stirring overnight. The reaction was 
diluted with ethyl acetate and water. The aqueous phase 
was separated and washed with brine before drying qver 
sodium sulfate. The solution was filtered and concentrated 
in vacuo to afford the crude product. Purification by HPLC 
followed by f reeze-drying produced the desired amine as a 
TFA salt. ESI MS m/z 576 (M+H) . 



80 

10 5-chloro-Jir- (5-chloropyrldin-2-yl) -2- ( £4- 1 

plperldine) -l-yl]benzoyl}aiiiino)benzamlde 



Part A: To a solution of 2-aiaino-4-chloropyridine (129 mg, 
1.0 mmol) in aoihydrous THF at -78 was added KHMDS (4.0 

15 mL, 0.5 M solution in toluene) . The mixture was stirred at 
this temperature under N2 for 30 min and a solution of 5- 
chloro-isatoic anhydride (198.0 mg, 1.0 mmol) in THF was 
added to the above mixture. The resulted mixture was 
warmed to rt gradually and stirred for 10 h. The reaction 

20 mixture was quenched with sat. NH4CI solution, most of the 
solvent was evaporated and the residue was diluted with 
ethyl acetate, washed with brine, and dried over MgS04. 
Removal of solvent and chromatography on silica gel (20% 
ethyl acetate in hexane) yielded the desired product 2- 

25 amino-5-chloro-N- (5-chloro-pyridin-2-yl) -benzamide as light 
brown solid. MS found: (M+l)+ = 282.2. 

Part B: To a suspension of 4- [ (2-oxo-piperidine) -1- 
yllbenzoic acid (219 mg, 1.0 mmol) in CH2CI2 and DMF (0.1 
30 mL) was added oxylyl chloride (2.0 mmol) . The mixture was 
stirred for 2 h under N2. Solvent was removed and the 
residue was dried on vacuum to give the acyl chloride. To 
the mixture of part A (124 mg, 0.44 mmol) / TEA (0.25 mL) 
and DAMP (11.0 mg) in CH2CI2 was added a solution of the 

35 above acyl chloride in CH2CI2 at 0 "^C. The mixtxire was 
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warmed to rt and stirred over night under N2. The mixture 
was washed with water and purified with reverse phase HPLC 
(20% CH3CN/H2O, 40 inL/min) to provide the desired product as 
light brown solid. ESI MS m/z: (M+l)+ = 483. 0, 

5 

Example 81 

5-chloro-W^ (S-chloropyriain-2-yl) -2- ( {4- [ (2-oaco-pyridin) -1- 

yl ] benzoyl ) amino ) benzamide 



10 Following a. procedure analogous to that described in 

Example 80, 5-chloro-J\r- (5-chloropyridin-2-yl) -2- ( {4- [ (2- 
oxo~pyridin)-l-yl] benzoyl} amino) benzamide was obtained as 
light yellow solid. ESI MS m/zi (M+l)+ = 479. 0. 



15 Exaaojple 82 

(5-chloa:opyridln-2-yl) -2- { {4- [ (2-oxo-piperidine) -1- 
yl] benzoyl} amino) -5-methoxybenzamide 

Following a procedure analogous to that described in 
20 Example 80, the title compound was obtained as light brown 
solid. ESI MS m/zi (M+l)+ = 479.1. 

Example 83 

JJ- (S"Chlorop3rrldin-2-yl) -2- { {4- 1 (2-oxo-pyridin) -1- 
25 yl ] benzoyl } amino ) -< 5 -methoaiybenzamide 

Following a procedure analogous to that described in 
Example 80, -W- (5-chloropyridin-2-yl) -2- ( {4- [ (2-oxO" 
pyridin) -1-yl] benzoyl } amino) -5-methoxybenzamide was 
30 obtained as white solid. ESI MS m/zz (M+l)+ = 475.2. 



Bacample 84 

N- (5-chlorppyriain--2-yl} -2- { {4- 1 (2-aKO*-piperldln) -1- 
yl]bei&ZQyl}amlzio) -5-metfaylbenzamide 

35 
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Following a procedure analogous to that described in 
Example 80, the title compound was obtained as white solid. 
ESI MS m/z\ (M+l)-*- = 463.2. 

5 Exanple 85 

Jf- (5-chlorop]rrldln-2-yl) -2- ( {4- [ (2-oxo-pyridin) 
yl] benzoyl }ainizio) -S-xnethyUbenzaiaide 

I 

Following a procedure analogous to that described in 
10 Exan5>le 80, the title compound was obtained as white solid. 
ESI MS m/z: (M+l)+ = 459.2. 

« 

Example 86 

1- (3-Chloro-phenyl) -3*-methanesul£osiyl-6- [4- (2-oxo- 
15 piperidln-l-yl) -phenyl] -1,4, 5, 6-tetrah3rdro-pyrazolo[3, 4- 

c ] pyrldln- 7 -one 

Part A. 3-Chloroaniline (5.00 g, 39.2 mmol) was added 
dropwise to an ice-cold IN hydrochloric acid solution 

20 followed by the addition of 4 mL of 12M hydrochloric acid. 
To this solution was slowly added an ice-cold solution of 
sodium nitrite (3.00 g, 43.1 mmol) in 4 mL of water while 
maintaining the internal teiiqperature to less than 5 ^C. 
This solution was stirred for 45 min at 0 during which 

25 time a precipitate formed. Glacial acetic acid (1 mL) was 
added and the precipitate dissolved. To this solution was 
added solid sodium acetate (approx. 2 g) to adjust the pH 
to 4 and then 10 mL ice cold acetone was added followed by 
an ice cold solution of l-chloro-l-methanesulfonyl-propan- 

30 2-one in 10 mL acetone. The reaction was allowed to warm 
to ambient temperature emd stirred for 14 h. A stream of 
nitrogen was passed over the solution to slightly reduce 
the solvent volume. The solid precipitate was collected by 
filtration, washed twice with water, and dried in vacuo at 

35 40 "'C to give 8.47 g (81%) of N- {3-chlorophenyl) -1- 
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(methylsulfonyl)-ittethanehydrazonoyl chloride as a light 
orange solid. 



The methanehydrazonoyl chloride (8,47 g, 31.7 mmol) and 1- 
5 (4-iodo-phenyl) -3-morpholin-4-yl-5, 6-dihydro-lH-pyridin-2- 
.one (12.17 g, 31.7 mmol) .were combined in anhydrous 
toluene. The solution heated to 70 and triethylamine 
(13.2 mL, 95.1 mmol) was added dropwise. After the 
addition was complete the reaction was warmed to 90 and 

10 stirred at this temperature for 14 h. Analysis by LC/MS 
indicated formation of 1- (3-chloro-phenyl) -6- (4-iodo- 
phenyl) -3-methanesulf onyl-7a-morpholin-4-yl-l^ 3a, 4,5,6, 7a- 
hexahydro-Eyxazolo[3,4^c]pyridin-7-one complete with less 
than 5% of 1- (4-iodo-phenyl) -3-morpholin--4-yl-5, 6-dihydro- 

15 lH-pyridin-2-one remaining. The solvent was removed in 
vacuo. To the viscous oil was added dichloromethane (50 
mL) then trif luoroacetic acid (30 mL) and heated to reflux 
for 4 h. The solvent was evaporated and the residue 
purified by flash column chromatography eluting with a 

20 gradient of hexane to 40% ethylacetate/hexane to give 10.65 
g (64%) of l-(3-chloro-phenyl) •"6-(4-iodo-phenyl)-3- 
methanesulf onyl-1 ,4,5, 6- tetrahydro-pyrazolo [3 , 4-c] pyridin- 
7"One. 

25 Part B. In a round bottomed flask were combined l-(3- 

chloro-phenyl)-6- (4-iodo-phenyl) -3-methanesulfonyl-l,4, 5, 6- 
tetrahydro-pyrazolo[3,4-c]pyridin-7-one (1.00 g, 1.89 
mmol), 8-valerolactam (0.36 g, 3.79 mmol), anhydrous 
powdered potassium carbonate (1.05 g, 7.58 mmol), cuprous 

30 iodide (0.072 g, 0.38 mmol), and 1, 10-phenanthroline (0.068 
g, 0.38 mmol) . The flask was purge with argon and degassed 
methylsulf oxide (10 mL) was added before heating to 120 ^C. 
Upon completion of the reaction, as judged by TLC or LC/MS, 
the reaction was cooled to ambient temperature and 50 mL 

35 each of 3M ammonium hydroxide and dichloromethane were 
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added. The phases were separated and the aqueous extracted 
with an additional 30 inL of dichloromethane . The coinbined 
dichloromethane extracts are washed successively four times 
with water and once with brine. The solution was dried 
5 over sodium sulfate, filtered, and evaporated to give an 
oil that was purified by flash column chromatography 
eluting with ethylacetate to give 0.424 g (45%) of l-(3- 
chloro-phenyl) -3-methanesulfonyl-6- [4- (2-oxo-piperidin-l- 
yl ) -phenyl 1-1,4,5, 6-tetrahydro-pyrazolo [3 , 4-c] pyridin-7-one 
10 as a colorless solid. The material may be recrystallized 
from acetonitrile. NMR (DMSO-dg) 6 7.79 (t, IH, i7=2Hz), 

7.63-7.49 (m, 3H) , 7.32 (ab q, 4H, »7=21,9Hz), 4.10 (t, 2H, 
i7=6Hz), 3.58 (t, 2H, J=5Hz) , 3.36 (s, 3H) , 3.19 (t, 2H, 
47=6Hz) , 2.37 (t, 2H, i7=5Hz) , 1.83 (m, 4H) . LC/MS (ES+) : 
15 498.9/500.9 (Cl pattern) <>95% pure by ELSD) . 

Example 87 

3- (5-C3xloro'-pyridln-2-yl) -6-methcxHy-2- [4- (2-OKO'-piperidin- 
1-yl) -phenyl] -3H-gainazolln-4*-one 

20 

A mixture of the product from Example 82 (20 mg, 0.04 imaol) 
in 4N HCl in dioxane (5 mL) was stirred at reflux for 3.5 
h. The reaction mixture was cooled to rt, and purified 
with HPLC (15% CH3CN/H2O, 20 mL/min) to provide the desired 

25 product as white solid. ESI MS m/zi (M+l)+ =461.1. 

Example 88 

3- (5-Chloro-pyrldin-2-yl) -6-methoxy"2- 14- (2-oxo-pyridin-l- 
yl ) -phenyl ] - 3H-quina2Solln-4 -one 



30 



Following a procedure analogous to that described in 
Example 87, the title coit^^ound was obtained as white solid. 
ESI MS m/z\ {M+l)+ = 457.1. 
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E3cainK>le 89 

Ethyl l-(4-niet]xoxyphexiyl}-7-oaco-6-[4-(2-oaco-l(2H}- 
EV3^idinyl)phexiyl] -4,5, 6,7-tetrabydro-*lJS[^OTrazolo[3,4- 
c] pyridine- 3 -*carbosBarlate 

The title compound was made in Part E of Example 18. High 
Resolution Mass Spec (M+H)+ for C27H25N4O5 485.1827. 

Sxanple 90 

1- (4-Metho3cyphei]yl} -7-oxo-6- £4- (2-03C0-l (2H) - 
pyridinyl) phenyl! -4,5, 6, 7-t6trahydro-lH-pyrazolo [3, 4- 
c]pyridine-3-carboicylic acid 

Ethyl 1- (4-methoxyphenyl)«7-oxo-6- [4- (2-oxo-l (2H) - 
pyridinyl ) phenyl] -4,5,6 , 7-tetrahydro-lH-pyrazolo [3 , 4- 
clpyridine-a-carboxylate (0.5 g, 1.03 mmol) was hydrolyzed 
with lithi-um hydroxide (0.13 g, 3 mmol) and a mixtiore of 
methyl alcohol (5 mL) , THF (25 mL) and water (25 mL) for 24 
h. The reaction was acidified with cone. HCl and the 
resulting solid filtered off. The product was suspended in 
1:1 CH2Cl2/hexanes, filtered, and dried to afford 0.37 g 
(79%) white solid; Mass Spec (M+H)+ 457.3. 

Exan^le 91 

1- (4-i&ethoaiyphenyl} -J)r,jnr-dimetfayl-7-oxo-6- [4- (2-Q3co-1 (2JSr) - 
pyridinyDphenyl] -4, 5, 6, 7-tetrabydro-lH-pyra2olo[3,4- 
c] pyridine - 3 -carboscamide 

To dimethylamine hydrochloride (0.35 g, 4.3 mmol) in CH2CI2 

(20 mL) at 0 was added 2M trimethylaluminum in hexanes 
(2.2 mL, 4.3 mmol). After 0.5 h, ethyl l-(4- 
methoacyphenyl) -7-oxo-6- [4- (2-oxo-l (2H) -pyridinyl) phenyl] - 
4 , 5 , 6 > 7-tetrahydro-lJSr-pyra2olo [3 , 4-c]pyridine-3-carboxylate 
(0-42 g, 0^86 mmol) was added- The reaction was stirred 
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for 24 h and then poured into dilute HCl and Ice water, 
extracted with CH2Cl2# washed with brine, and dried (MgS04) • 
Purification by chromatography on silica gel and 
recrystalllzatlon from CH2Cl2/hexanes afforded 340 mg (81%); 

5 High Resolution Mass Spec (M+H)+ for C27H26N5O4 484.1980. 

Example 92 

N" ( {1- (4~methoxyphenyl) -7-oxo-6- [4- (2-oxo-l(2H) - 
pyrldinyl) phenyl] -4, 5, 6, 7-tetrahydro-lH-pyrazolo [3,4- 
10 c] Fyridln-*3 -yl } carbonyl ) methanesulfonamide 

To 1- { 4 -me thoxyphenyl) -7-0x0-6- [4- (2-oxo-l {2H) - 
pyridinyl) phenyl] -4,5,6, 7-tetrahydro-liir-pyrazolo [3,4- 
c]pyrldlne-3-carboxyllc acid (0.2 g, 0.43 mmol) In CH2CI2 

15 (10 mL) was added 1- [3- (dime thylamlno) propyl] -3 -ethyl 

carbodllmlde hydrochloride (0.1 g, 0.5 mmol) and TEA. (0.18 
mL, 1.3 mmol) and the reaction was stirred for 15 mln. 1- 
Hydroxybenzotrlazole (71 mg, 0.5 mmol) was added and the 
reaction was stirred for 15 mln. Methane sulfonamide 

20 (0.125 g, 1.3 mmol) and DMF (1 mL) were added and the 

reaction was stirred for 72 h. The solvents were removed 
and after purification by HPLC'and freeze-drying 75 mg 
(33%) white solid was obtained; High Resolution Mass Spec 
(M+H)+ for C26H24N5O6S 534.1468. 

25 

Exanple 93 

1- (4-H;ydrocKy-pheziYl) -7-oaa>-6- [4- (2-OKO-plperidin*-l-yl) - 
phenyl] -4, 5, 6, T-tetrafaydro-lB-pyrazolo [3, 4-c]pyridi&e-3- 

carboaorllc acid amide 

30 

To ethyl 1- (4-methoxyphenyl) -7-oxo-6- [4- (2-oxo-l (2H) - 
pyrldinyl) phenyl] -4,5,6, 7-tetrahydro-lir-pyrazolo [3 , 4- 
c]pyrldine-3-carboxylate (0.2 g,0.4 mmol) In CH2CI2 (30 mL) 

at 0 was added BBr3 (0.05 mL,0.5 mmol) and the mixture 
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was stirred for 3 h. The solvents were removed and MeOH 
(20 mL) and cone. HCl (0.1 idL) were added and heated to 
reflux for 24 h to re-esterify. The solveaits were removed 
and the crude ester was placed in 4 mL of ethylene glycol 
5 containing 10% NH3 and heated in a sealed container at 85 °C 
for 1.5 h. The reaction was cooled and poured into water 
and extracted with EtOAc. Purification by HPLC and freeze- 
drying afforded 11 mg (6%) of a white solid; High 
Resolution Mass Spec (M+H)+ for C24H24N5O4 446,1840. 

10 

Example 94 

1- (4-methoxyphenyl) -6- 14- (2-oxo-l(2fl) -pyridinyl) phenyl] -3- 
(lH-tetraazol-5-yl) -1,4, 5, 6, -tetrah3rdro-7ff-pyrazolo[3, 4- 

o] pyr idin-7 -one 

15 

To 1- (4-methoxyphenyl) -7~oxo-6- [4- (2-oxo-l (2H) - 
pyidinyl ) phenyl] -4,5,6, 7- tetrahydro-lH-pyrazolo [3 , 4- 
c] pyridine- 3 -carbonitrile (0.1 g, 0.23 ramol) in DMP (2 mL) 
was added NaN3 (19 mg, 0.29 mmol) and NH4CI (21 mg, 0.38 

20 mmol) and the reaction was heated to 105 **C for 24 h. The 
reaction was cooled, water (1 mL) was added, and the 
resulting solid filtered off and dried. The solid was 
placed in DMF (1 mL) and trityl chloride (60 mg, 0.2 mmol) 
and pyridine (0.2 mL) were added and stirred for 24 h. The 

25 reaction was quenched with water, extracted with EtOAc, and 
dried (Na2S04) • Purification on silica gel was not 
successful. The trityl group was removed with TFA (0^5 mL) 
in CH2CI2 for 2 h. The solvents were removed and the 
compound was p^lrified by HPLC and freeze-dried to afford 10 

30 mg (9%) of a white solid; High Resolution Mass Spec (M+H) + 
for C25H21N8O3 481.1749. 
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Example 95 

3- {4-* [dijnethylainino)methyl] -1, 3-oxazol-2-yl}-l-(4- 
methoByphez^l) -6- [4- (2-oxo-l (2H) -pyridl^yDsdienyl] - 
1,4# 5,6, -tetrali3rdro-7H-pyrazolo[3,4-c]pyridln«-7-one 

5 

To 1- (4-methoxyphenyl) -7-OXO-6- [4- (2-oxo-l (2H) - 
pyridinyl) phenyl] -4,5,6, 7-tetrahydro-lH-pyrazolo[3/ 4- 
c]pyridine-3-carboxamide (0.161 0.35 rnmol) was added 
excess 1, 3-dichloroacetone (0.5 g) . The reaction was 

10 heated to 130 °C for 24 h. The reaction was cooled sind 

excess 40% NMe2 in water was added and the ndxture stirred 
for 48 h. The solvents were removed and the residue 
chromato graphed with 5%MeOH/CH2Cl2 with 1%NH3 to afford a 
tan solid (36 mg) that appeared to be the chloro- 

15 intermediate. The solid was placed in ethylene glycol (1 
mL) and 40% Me2N/water (1.5 mL) and heated at 80 ""C for 3 h. 

The reaction was cooled and extracted with EtOAc. 
Purification by HPLC and freeze-drying afforded 35 mg (19%) 
of a white solid; High Resolution Mass Spec {M+H)+ for 
20 C30H28N6O4 537 •2268. 

Example 96 

3- {4- [dimetbylamlno) methyl] -l,3-03cazol-2-yl}-*l- (4*- 
metho^fpheziyl) -6- [4- (2-oe8:o-l-piperidlnyl)plieaiyl] -1# 4, 5, 6, - 
25 tetral]ydro-7H-pyrazolo [3, 4-c]pyrldln<-7-*one 

To 1- (4-methoxyphenyl) -7rOXO-6- [4- (2-oxo-l- 
piperidinyl) phenyl] -4, 5, 6,7-tetrahydro-lH-pyrazolo[3, 4- 
c] pyridine- 3 -carboxamide (0.142 g, 0.31 mmol) was added 
30 excess 1, 3-dichloroacetone (0.2 g) . The reaction was 
heated to 130 ®C for 24 h. The reaction was cooled and 
excess 40% NMe2 in water was added and the resulting 
mixture stirred for 48 h. Repeated purification by HPLC 
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and freeze-drying afforded 2 mg (1.2%) of a white solid; 
High Resolution Mass Spec (M+H)+ for C30H33N6O4 541.2582. 

Example 97 

5 1- (4-methoxyphenyl) -7-0x0-6- [4- (2-oxo-l- 

piperazinyl) phenyl] -4^ 5, 6^7-tetrahydro-lH-pyrazolo[3^4- 
c] pyridine-a-carboxamide 

Part A. To ethyl~6- (4-iodophenyl) -1- (4-methoxyphenyl) -7- 
10 0x0-4, 5, 6,7-tetrahydro-lH-pyrazolo(3, 4-c)pyridine-3- 
carboxamide ( 0 . 52 g, 1 . 0 mmol ) , 4- 

benzylo3c/carbonylpiperazin-2-one (0.32 g, 1 - 4 mmol ) , and 
K2CO3 (0.22 g,1.6 mmol) was added DMSO (5 mL) . The mixture 
was degassed with N2- Cul (38 mg, 0.2 nmol) was added and 
15 the reaction was heated to 130 "^C for 18 h. The reaction 

was diluted with EtOAc and water, extracted with EtOAc, and 
dried (MgS04) . Purification by chromatography on silica 
gel using 5%MeOH/CH2Cl2 afforded 0.2 g (33%) of a foam; Mass 
Spec (M+H)+ 624.6. 

20 

Part B. The product of Part A (0.2 g, 0.32 mmol) was 
hydrogenated at 40 psi in the presence of 10% palladium on 
carbon for 24 h. The reaction was filtered, and then heated 
with 5% NH3 in ethylene gylcol in a sealed vial for 1.5 h 

25 at 80 **C. The reaction was diluted with water and extracted 
with EtOAc. Purification by HPLC and freeze-drying 
afforded 30 mg (16%) of a white solid; High Resolution Mass 
Spec (M+H)+ for C24H25N5O4 461.1938. 

30 Example 98 

1- (4-methoxyphenyl) -3- (methylsulf onyl) -6- [4- (2-oxo-l- 
piperazinyDphenyl] -1,4, 5, 6-tetrah3rdro-7H-pyrazolo[3,4- 

c] pyridin-7 -one 
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To 6- ( 4-iodophenyl ) -1- ( 4-methoxyphenyl ) -3 - (methylsulf onyl ) - 
l,4,5,6-tetrahydro-7H-pyra201o(3,4-c)pyridin-7-one (0,55 g, 
1.0 mmol) , 4-benzylo3Qrcarbonylpiperazin-2~one (0.35 g/1.4 
inmol),and K2CO3 (0.23 g,1.6 mmol) was added DMSO (5 mL) . 
5 fhe mixture was degassed with N2. Cul (39 mg, 0,21 mmol) 

was added and the reaction was heated to 130 for 18 h. 
The reaction was diluted with EtOAc and water, extracted 
with EtOAc, and dried (MgS04) . Purification of the 
inteinnediate by chromatography on silica gel using 
10 5%MeOH/CH2Cl2 was followed by deprotection in refluxing TFA. 
Purification by HPLC and freeze-drying afforded 175 mg 
(27%) of a white solid; High Resolution Mass Spec (M+H)+ for 
C24H26N6O5S 496.1650. 

15 Example 99 

1- (4-Metho3iv-phenyl) -3*- (4-methyl-oacazol~2-yl) -6- [4- (2-oxo- 
piperidin-l-yl) -pheayl] -1,4, 5, 6-tetrahardro»pyrazolo[3,4- 

c] pyridin-7-oiie 

20 Part A. To 1- (4-metho3OThenyl) -7-oxo-6- [4- (2-oxo-l- 

piperidinyl) phenyl] -4 ,5,6, 7-tetrahydro-lJir-pyrazolo [3 , 4- 
c]pyridine-3-carboxamide (1 g, 2 mmol) was added excess 
1,3-dichloroacetone (2 g) . The reaction was heated to 130 
°C for 24 h. The reaction was cooled and purification by 

25 chromatography using 0-3% MeOH in CH2CI2 afforded 0.53 g 

(42%) white solid; NMR (CDCI3) ^ 7.75 (s, IH) , 7.53 
(d,j=8.8H2, 2H), 7.37 (d, j=8. 8Hz, 2H) , 7.27 (d,j=8.8Hz, 2H) , 
6.93 (d,j=9.lHz, 2H), 4.60 (s, 2H) , 4.19 (t,j=6.6Hz, 2H) , 
3.81 (3H, s), 3.60 (m, 2H) , 3.42 (t,j=6.6Hz, 2H) , 2.57 (m, 
30 2H), 1.95 (m, 4H) ppm. 

Part B. To the product of Part A (73 mg, 0.13 mmol) was 
added 10% Palladium on carbon (15 mg) and EtOH (35 mL) . 
The mixture was hydrogenated at 40 psi for 1.5 h and then 
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filtered through Celite . The solvent was evaporated and 
the residue purified by HPLC and freeze-dried to afford 40 
mg (59%) of a white solid; High Resolution Mass Spec (M+H)+ 
for C28H28%04 498.2126. 

5 

Exaxnple 100 

1- (4-Metlioacy-phenyl) -3- (4-]iiethyl-oaeazol-2-yl} -6- £4- (2-oko- 
2H-Hirrldin-l-yl) -phenyl] -1, 4, 5, 6-tetrahydro-pyrazolo [3^4- 

c ] nrridln-7 -one 

10 

Part A. To 1- (4-metho3QTphenyl)-7-oxo-6- [4- (2-0X0-1(210 - 
pyridinyl) phenyl] -4,5,6, 7-tetrahydro-lH-pyra2olo [3,4- 
c]pyridine-3-carboxamide (0.1 g, 0.20 mmol) was added 
excess 1, 3-dichloroacetone (0.5 g) . The reaction was 
15 heated to 130 °C for 24 h. The reaction was cooled and 
purification by chromatography using 0-3% MeOH in CH2CI2 
. afforded 0.08 g (69%) of a tan solid. 

Part B. To the product of Part A (80 mg, 0.15 mmol) was 
20 added 10% Palladium on ccLrbon (20 mg) and EtOH (35 mL) . 

The mixture was hydrogenated at 40 psi for 0.3 h and then 

filtered through Celite • The solvent was evaporated and 
the residue purified by HPIiC and freeze-dried to afford 10 
mg (13%) of a white solid; High Resolution Mass Spec (M+H) + 
25 for C28H24N5O3 494.1829. 

Exan^le 101 

3-Acetyl-l- {4-methoxy-phenyl) -6- [4- (2-oxo-2H-pyriain-l-yl) - 
phenyl] -1, 4, 5, 6-tetrahydro-pyrazolo[3f 4-c]pyridin-*7-one 

30 

To 3-bromo-l- (4-methoxy-phenyl) -6- [4- (2-oxo-2H-pyridin-l- 
yl) -phenyl] -1, 4, 5, 6-tetrahydro--pyrazolo [3 , 4-c]pyridin-7-one 
(0.11 g, 0.22 mmol) was added THF (25 mL) , 1- 
(ethoxyvinyl)tributyltin (0.078 mL, 0.23 mmol) , and LiCl 
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(27 mg, 0.65 mmol) and the lalxttire was degassed with N2 for 
15 min. Tetrakistriphenylphosphine Palladitan ( 0 ) (12 mg, 
0.01 mmol) was added and the reaction was heated to reflxix 
24 h. ' The reaction was cooled to rt and treated with IN 
5 HCl for 24 h. After extraction with EtOAc and drying 

(MgS04) , the product was pxarif ied by silica gel (mixed with 
KF) chromatography using 0-3% MeOH in CH2CI2 and by HPLC to 

afford 6 mg (6%); High Resolution Mass Spec (M+H)+ for 
C26H23N4O4 455.1713. 

10 

Eicaxnple 102 

3- (4/ 5-Dihydro-lH-imida2ol-2-yl) -1- (4-inethoxy-phexiyl) -6- 14- 
(2-03co-2H-x^idin-l-yl ) -phenyl] -1/4, 5, 6-tetraliydro- 
pyrazolo [3,4-c]pyrldin-7-one 

15 

To ethylene diamine (0.4 mL, 6 mmol) in toluene (25 mL) at 
0 was added 2M trimethylaluminum in heptane (1 mL, 2 
mmol) and, after stirring for 20 min, 1- (4-methoxy-phenyl) - 
7-0x0-6- [4- {2-oxo-2H-pyridin-l-yl) -phenyl] -4,5,6,7- 

20 tetrahydro-lH-pyrazolo [3 , 4-c] pyridine-3-carboxylic acid 

ethyl ester (0.1 g/0.2 mmol) was added and the reaction was 
heated to 60 for 24 h. The reaction was quenched with 
water and MeOH, dried (Na2S04) , filtered, and concentrated. 
The residue was suspended in EtOAc and filtered. 

25 Purification by HPLC and freeze-drying afforded 15 mg (12%) 
of a white solid; High Resolution Mass Spec (M+H) + for 
C27H25N6O3 481.2003. 

Sxanple 103 

30 1- (4-Methoxy-pheivl) "3- (l-methyl-4, 5-dlhydro-U^ 

yl) -6- [4- (2-oxo-piperidin-l-yl) -phenyl] -1,4, 5, 6-tetralqrdro- 
pyrazolo [ 3 , 4-c ] pyridiii-7 -one 
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To N-methylethylene diamine (0^47 mL, 5 mmol) in toluene 
(25 iriL) at 0 was added 2M trimethylalxuninxam in heptane 
(2.7 inL, 5 mmol) and, after stirring for 20 min, l-(4- 
methoxy-phenyl) -7-oxo-6- [4- (2-oxo-piperidin-l-yl) -phenyl] - 
4,5,6, 7-tetrahydro-lH-pyra20lo [3 , 4-c] pyridine-3-carboxylic 
acid ethyl ester (0.88 g,1.8 mmol) was added and the 
reaction was heated to 100 "^C for 24 h. The reaction was 
quenched with water and MeOH, dried (Na2S04) , filtered, and 
concentrated. The residue was suspended in EtOAc and 
filtered. Purification by HPLC and f reeze-drying afforded 
120 mg (11%) of a white solid; Mass Spec (M+H)+ 499.3. 

Kxample 104 

1- (4"Methoxy-phenyl) -3- (l-methyl-lH-imidazol-2-yl) -6- [4- (2- 
oxo-piperidin-l-yl) -phenyl] -1^ 4, 5^ 6-tetrah3rdro- 
pyrazolo [3 , 4-cIpyridin-7-one 

To Example 103 (0.085 g, 0.14 mmol) in dioxane (15 mL) was 
added KMNO4 (48 mg, 0.3 mmol) and the reaction was heated 

to 100 ""C. After 2 h excess KMn04 was added to accelerate 
the reaction and it was heated 24 h. Filtration and 
purification by HPLC and freeze-drying afforded 10 mg 
(11.7%) of a white solid; Mass Spec (M+H)+ 497.3. 

Example 105 

1- (4-Hethoacy-*phei]yl) --3-]iiethyl--6-* £4- (2-OKO-'pip6ridln-l-yl) - 
phenyl] -1, 4, 5^ 6-tet:rahydro-pyrazolo [3, 4-c]pyridin-7-one 

To 1- (4-methoxy-phenyl) -7-oxo-6- [4- (2-oxo-piperidin-l-yl) - 
phenyl] -4, 5, 6, 7"-tetrahydro"lH-pyra2olo[3, 4-c]pyridine-3- 
carboxylic acid ethyl ester (0.59 g,1.2 mmol) in THF (25 
mL) was added 2M LiBH4 in THF(0.96 mL,1.9 mmol)and the 
reaction was heated to reflux for 2.5 h. To the crude 
alcohol were added CH2CI2 (25 mL) and PBr3 (0.14 mL) and the 
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reaction was stirred 24 h. Extraction with CHCI3/ washing 
with water, and drying {Na2S04) afforded a crude bromo- 
coinpound. The bromo-compoiand was heated in AcOH (15 mL) 
and activated Zn (0.39 g, 6 mmol) at 120 °C for 24 h, 
5 Purification by HPLC and f reeze-drying afforded 30 mg (58%) 
of a white solid; High Resolution Mass Spec (M+H)+ for 
C25H27N4O3 431 .2092. 

Eacamiple 106 

10 3-Hydrox3finathyl-l- (4-iii0thoxy-*phenyl) -6- [4<- (2-oxo-2Ht 

pyridin-l-yl) -phenyl] -1, 4, 5, 6-tetrahydro-Rirrazolo [3,4- 

c ] pyxldln-7 -one 

To 1- {4-metho3cy-phenyl) -7-0x0-6- [4- (2-oxo-2H-pyridin-l-yl) - 
15 phenyl] -4 ,5,6, 7-tetrahydro-lH-pyrazolo [3 , 4-c] pyridine-3- 

carbo3<ylic acid ethyl ester (0.2 g,0.4 iranol) in THE (25 inL) 
was added 2M LiBH4 in THF (0.31 iciL, 0.66 mmol) and the 
reaction was heated to reflux for 3 h. After extraction 
into EtOAc and washing with water and brine, the product 
20 corystallized out upon standing; High Resolution Mass Spec 
(M+H)+ for C25H23N4O4 443.1730. 

Exanqple 107 

3- (l-BydroKy-l-metfayl-ethyl) -1- (4-methcxv-phenyl) -6- [4- (2- 
25 oaco-piperidin-l-yl) -phenyl] -1,4,5, e-tetrahydropyrazolo [3,4- 

c] pyridln-7 -one 

To 1- {4-methoxy-phenyl) -7-0x0-6- [4- (2-oxo-piperidin-l-yl) - 
phenyl] -4, 5, 6, 7-tetrahydro-lH-pyrazolo [3 , 4-c]pyridine-3- 
30 carboxylic acid ethyl ester (0.1, 0.2 mmol) in THF (15 mL) 

at 0 ^'C was added MeMgBr (0.21 mL,0.6 mmol) and the reaction 
was stirred at rt for 24 h. The reaction was quenched with 
water and purified by HPLC to afford 47 mg (48%) of a white 
solid; Mass Spec (M+H)^ 475. 
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Example 108 

3- (l-Hydroxy-l-methyl-etliyl) -1- (4-iBetho«y-phenyl) -6- [4- (2- 
oaco-2H-pyria±n-l-yl) -phenyl] -1,4,5^ 6-tetrahydro- 
5 psrr azolo [ 3 , 4 - c ] pyr idia-7 -one 

The title compound was prepared following the procedure 
employed for Example 107. ESI MS m/z 471 (M+H) . 

10 Example 109 

2-Dimethylandno-nr- {1- (4-methoxyphenyl) -7-oxo-6- 14- (2- 

oxopiperidin- 1-yl ) phenyl 3-4^5,6,7 - tet rahydro- IH- 
pyrazolo [3, 4-a] pyridin-3-ylmethyl } -Iff^methylacetasilde 
hydrochloric acid salt 

15 

Part A. A mixture of 6~ {4-iodophenyl) -1- {4-methoxyphenyl) - 
7--OXO-4, 5, 6,7--tetrahydro-lff-pYrazolo [3 , 4-c]pyridine-3- 
carbox/lic acid ethyl ester (5 g, 9.7 mmol), K2CO3 (1.5 
110 mmol), piperidine-2-one (1.2 g, 11.6 iranol) , Cul (228 

20 mg, 1.2 mmol) , and nwso (10 mL) was heated at 140 "^C for 24 
h. oaie solution was cooled to rt, diluted with EtOAc, 
washed with brine, dried over Na2S04, filtered, and 
evaporated. Purification of the residue by column 
chromatography provided the corresponding aryl lactam (1.3 

25 g, 28%): ESI MS m/z 489 (M+H) + . 

Part B. To a solution of the ester from above (500 mg, 
1.02 mmol) in THF (5 mL) , MeOH (3 mL) , and H2O (2 mL) was 
added LiOH (52 mg, 1.2 mmol) at rt. The reaction mixture 
30 was stirred for 1 h, acidified with Dowex-50W-hydrogen ion- 
exchange resin, filtered, and- evaporated to provide the 
corresponding acid as a white solid (471 mg, 99%) which was 
used without further purification: ESI MS m/z 461 (M+H) + . 
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Part To a cold (0 **C) solution of the acid (500 mg, 1.09 
itimol) from above in THF (10 mL) was added Et3N (0.17 mL, 
1.2 mmol) followed by isobutyl chlorof ormate (0,16 mL, 1.2 
mmol) . The reaction mixture was stirred for 1 h then NaBH4 
5 (82 mg, 2.2 mmol) was added. After 30 min, a small piece 
of ice was added and the reaction mixture was stirred for 
an additional 2 h. The mixture was diluted with EtOAc, 
washed with 0.1 N HCl and brine, dried (Na2S04), filtered 
and concentrated. Purification of the residue on silica 
10 gel provided the corresponding alcohol as a white solid 
(317 mg, 71%): ESI MS m/z 447 (M+H) + . 

Part D. A solution of the alcohol (317 mg, 0.71 mmol) 
prepared above in CH2CI2 (7 mL) was cooled to 0 then IM 

15 PBr3 in CH2CI2 (0.78 mL, 0.78 mmol) was added. The cooling 
bath was removed; the reaction mixture was stirred for 3 h, 
and then diluted with EtOAc. Tfhe organic layer was washed 
with brine, dried over Na2S04, filtered, and concentrated to 
provide the corresponding bromomethyl compound (369 mg, 

20 >99%) which was used without further purification: ESI MS 
m/z 509, 511 (M+H)+. 

Part E. A solution of the bromomethyl compound (489 mg, 
0.96 mmol) prepared above and NaN3 (67 mg, 1.1 mmol) in DMF 

25 (10 mL) was heated at 60 **C overnight. The reaction mixture 
was cooled to rt, diluted with EtOAc, washed with 1% 
aqueous LiCl, dried over Na2S04, filtered, and concentrated 
to provide the corresponding azide (450 mg, 99%) as a white 
foam: ESI MS m/z 472 (M+H) + . 

30 

Part F. The azide (213 mg, 0.45 mmol) made above was 
dissolved in MeOH (5 mL) then 10% Pd/C (30 mg, 10 mol %) 
was added and the reaction mixture was escposed to an 
atmosphere of H2 (balloon) , After 3 h, the reaction 
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mixture was filtered through Celite and concentrated. 
Purification of the residue on silica gel provided the 
corresponding aminomethyl compound (151 mg, 75%): ESI MS 
m/z 446 (M+H)+. 

5 

Part G. The aminomethyl prepared above (367 mg, 0.82 mmol) 
was added to a solution containing JiT, J\r-dimethylglycine (127 
mg, 1,2 mmol), Hunig's base (0.36 mL, 2.1 mmol), EDCI (237 
mg, 1.2 mmol), HOAt (catalytic), and CH2CI2' (1-6 mL) . The 

10 reaction mixture was stirred at rt overnight then diluted 
with EtOAc. The organic layer was washed with brine, dried 
over Na2S04, filtered, and concentrated. Chromatography of 
the residue on silica gel followed by treatment with 2 N 
HCl and lyophilization provided the title compoiind: ESI MS 

15 m/z 531 {M+H) + . 

Example 110 

2-Diniethylainixio-JRr- {1- (4-2iietIioxanphenyl) -7-*os»-6- [4- (2-oxo- 
2H-pyridixi-l-yl) -sribenyl] -4, 5, 6, 7-tetral:vdro-lEr- 
20 P3rrazolo[3,4-c]pyridiii-3-yl]iiethyl}aoetamlde hydrochlorio 

acid salt 

The title compound was prepared according to the procedures 
described for Example 109: ESI MS m/z 527 (M+H) + . 

25 

Bxample 111 

^-{1- (4*Uettao8yphenyl) -7«-oxo-6- [4- (2-OKX9iperidin-l- 
yDpheiqrl] -4^ 5, 6, 7-tetrahydro-lH-pyrazolo [3^ 4-c]pyridiii-3- 
yliiietliyl>-2-pyridin-2-yl-acetaialde hydrochloric acid salt 

30 

The title compoxind was prepared according to the procedures 
described for Example 109: ESI MS m/z 565 (M+H) + . 
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Exaxnple 112 

W-{1- (4-Methoxypheiiyl) -7-oxo-6- [4- (2-oxpplperldin-l- 
yDphenyl] -4/ 5^ 6#7-tetrahydro-lH-pyra2olo [3,4-clpyrxdin-3- 
ylmethyl} -2- (l-o3g^yridin-2-yl) acetaiaide 

5 

The title compound was prepared according to the procedures 
described for Example 109: APCI MS m/z 581 (M+H) + . 

ExasQple 113 

10 S-cailoro-ny- (5-cliloropyridin-2-yl) -3*-iiiethoxy-2- [4- (2- 

Qseoplperidin-l^yl ) -benzoylamino] benzamlde 

Part A. To a mixture of methyl 4-iodoben2oate (10.0 
0.038 mol), 5-valerolactam (4.53 g, 0.046 mol) , PNT (0.76 
15 g, 4.20 mmol) , and K2CO3 (5.80 g, 0.042 mol) in DMSO (20 mL) 
was added Cul (0.87 g, 4.58 mmol) and the reaction mixture 
was heated at 110 for 24 h. The solution was cooled to 
rt, diluted with CH2CI2/ washed with brine, dried over 
MgS04, filtered, and evaporated. Purification of the 

20 residue by column chromatography (eluting with 98:2 

CH2Cl2/MeOH) provided the corresponding lactam (3.4 g, 38%): 

mR (300 MHz, CDCI3) 6 8.05 (d, 2H) , 7.35 (d, 2H) , 3.91 
(s, 3H) , 3.70 (m, 2H) , 2.58 (m, 2H) , 1.96 (m, 4H) ; APCI MS 
m/z 234 (M+H)+. t 

25 

Part B. To a solution of the ester made above (1.0 g, 4.29 
mmol) in THF (16 mL) and H2O (4 mL) at 0 ""C was added LiOH 

(198 mg, 4.72 mmol). The reaction mixture was stirred at 
rt for 14 h and partitioned between EtOAc and 2M HCl 
30 solution. The organics were washed with brine, dried over 
MgS04, filtered, and evaporated to provide the 

corresponding acid as a white solid (525 mg, 56%): NMR 
(300 MHz, DMSO-dg) 8 12.95 (s, IH) , 8.07 (d, 2H) , 7.57 (d, 
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2H), 3.81 {m, 2H), 2.57 (m, 2H) , 2.00 (m, 4H) ; ESI MS m/z 
220 (M+H)+. 



Part C. To a suspension of the acid (0.21 g, 0.96 mmol) 
5 made above in CH2CI2 (5 mL) was added SOCI2 (0.21 mL, 2.89 
mmol) and the reaction mixture was stirred at rt for 3 h. 
The reaction mixture was concentrated to give the crude 
acid chloride as a white solid. The crude acid chloride 
was used directly in the next step. 

10 

Part D . To a solution of 2-amino-5-chloro-i\r~ (5- 
chloropyridin-2-yl) -3-methox7-benzamide (150 mg, 0.48 
mmol), DISAP (24 mg, 0.19 mmol), and pyridine (95 mg, 1.21 
mmol) in CH2CI2 (5 mL) was added a solution of the crude 

15 acid chloride made above in CH2CI2 (5 mL) and the reaction 
mixture was stirred at rt for 20 h. The reaction mixture 
was diluted with CH2CI2; washed with water, 0.25 M NaOH 
solution, and brine; dried over MgSO^; filtered; and 
concentrated. Purification of the residue by column 

20 chromatography provided the title con«)Ound as a white solid 
(99 mg, 40%): JMR (300 MHz, DMSO-dg) 8.10.78 (s, IH) , 

9.73 (s, IH), 8.36 (d, IH) , 7.99 (d, IH) , 7.87 (m, 3H) , 
7.33 (m, 3H), 7.27 (d, IH) , 3.85 (s, 3H) 3.64 (m, 2H) , 2.41 
(m, 2H), 1.86 (m, 4H) ; ESI MS m/z 513 (M+H) + . 

25 

Example 114 

5-Chloro-N- (5-GlilorQ!pyridln-2-yl) -3-methosKy-2- [4-(2-oko-2H- 
pyridin-l-yl) -benzoylamlnolbenzamide 

30 The title conqpound was prepared according to the procedures 
described for Example 113: 1h MIR (300 MHz, DMSO-dg) 

5,10.83 (s, IH), 9.89 (s, IH) , 8.37 (d, IH) , 8.09 (d, IH) , 
8.00 (d, 2H), 7.88 (dd, IH) , 7.67 (dd, IH) , 7.52 (m, 3H) , 
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7.39 (d, IH), 7.29 (d, IH) , 6.50 (d, IH) , 5.35 (dt, IH) , 
3.89 (s, 3H); ESI MS m/z 509 (M+H)+. 

Exan^le 115 

5 6- [4- (1/ l-Dioxo-116-isothia2olldin-2-yl) -phenyl] -1- (4- 

methoav-pheziyl) -7-OXO-4, 5, 6, 7-tetrahydro-lH-p3rrazolo [3, 4- 
c]pyridine-3-carbo3Qrlic acid amide 

Part A. To 6- (4-ainino-phenyl) -1- (4-methoxy-phenyl) -7-oxo- 
10 4,5, 6, 7-tetrahydro-lH-pyrazolo [3, 4-c]pyridine-3-carboxylic 
acid ethyl ester (0,35 g, 0.86 mmol) and 3- 
chloropropanesulf onyl chloride (0.125 itiL, 1 mmol) in THF 
(20 mL) was added triethylamine (0.144 mL, 1 mmol) and the 
reaction was stirred 24 h. Potassium tert-butoxide (0.31 
15 g, 2.5 mmol) was added and the reaction was stirred 24h. 

The ester was purified by chromatography using 1-5% MeOH in 
CH2CI2 - 

Part B. The ester from Part A was placed in a sealed tube 
20 containing 10% NH3 in ethylene glycol and heated to 80 °C 

for 3 h. The reaction was cooled, quenched with water, and 
extracted with EtOAc. Purification by HPLC and freeze- 
drying afforded 19 mg (4.6%) of a white solid; High 
Resolution Mass Spec (M+H)+ for C23H24N5O5S 482.1493. 

25 

BxaxDple 116 

N-flydroxy- 3 -{7-0x0-6- [4- (2-oxo-2H-p3rridin-l-yl) -phenyl] -3- 
t:rl£luoroiiietliyl-4, 5, 6, 7-tetrah3rdxo-pyrazolo [3, 4-c]pyridin- 
l--yl } -benzamidine 

30 

Part A. To a solution of 3^- [6- (4-iodo-phenyl) -7-oxo-3- 
trif luoromethyl-4 ,5,6, 7-tetrahydro-pyrazolo [3 , 4-c]pyridin- 
l-yl]"benzonitrile (0.403 g, 0.793 mmol) was added 2- 
hydro3cypyridine (0.226 g, 2.38 mmol), potassium carbonate 
35 (0.328 g, 2.38 mmol) and 3 mg Cul. The reaction mixture 
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was ref luxed for 18 h, cooled and quenched with HCl (IN) . 
The organics were extracted with ethylacetate (2x100 mL) , 
dried (MgS04) , and concentrated to afford tJtie desired crude 
product* ESI mass spectrum 476 (M+H) . 

5 

Paxt B. The crude product from part A (0.18 g, 0.37 ramol) 
in anhydrous methyl alcohol (10 mL) was treated with 
hydroxylamine hydrochloride (0.04 g, 0.57 mmol) and excess 
triethylamine (0.5 mL) . The reaction xnixture was stirred 
10 at rt for 48 h, concentrated, and purified via reverse 
phase HPLC to provide 78 mg (40%) of the title compound. 
ESI mass spectrum 509 (M+H) . 

Exaiqple 117 

15 «[-Metlioxy-3-{7-oaco-6- [4- (2-03EO-2H-pyriduL-l-yl) -pheayl] -3- 
trif l\ior<»ii0tlqrl'"4# 5, 6, 7-t:etralxrdro-pyrazolo [3 , 4-c]pyridln- 

1-yl } -benzamldine 

The product from part A in Exaicrple 116 (0.2 g) was 
20 dissolved in methyl alcohol (10 mL) . HCl gas was bubbled 
for 5 min and capped. The reaction mixture was stirred at 
rt for 24 h, concentrated, and evaporated to a semi solid 
mass. The pnide was redissolved in methyl alcohol (10 mL) 
and this mixture was added 0.5 g of 0-methoxyhydroxylamine 
25 hydrochloride and 1 mL of triethylamine. The reaction 
mixture was stirred at rt for 24 h and concentrated and 
purified via HPLC. Colorless crystals, of the title 
compound were obtained. ESI mass . spectriam 523 (M+H) . 

30 Example 118 

1- (3-*cyaxLO-4-£ltiorop]iex]yl-7>-03co-6- [4-* (2-oxo-l- 
piperidinyl) phenyl] -4, 5, 6, 7-betral3ydro-lll'-pyra2olo [3,4- 
c ] psrrldixxe- 3 -oarboscamide 

35 The condensation of 3-chloro-4-'f luoro-phenylhydrazine with 

1- (4-iodo-phenyl) -3-morpholin-4-yl-5, 6-dihydro-lH-pyridin- 
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2-one afforded 1- (3-chloro-4-f luoro-phehyl)-6- (4-iodo- 
phenyl) -3-trif luoromethyl-1 ,4,5, 6-tetrahydro-pyrazolo [3,4- 
clpyridin-7-one. This was then treated under Ullman 
conditions with 2-hydroxypyridine to afford 1- (3-chloro-4- 
5 f luoro-phenyl) -6- [4- (2-oxo-2H-pyridin-l-yl) -phenyl] -3- 

trif luoromethyl-l, 4, 5 , 6-tetrahydro-pyrazolo [3 , 4-c]pyridin- 
7-one. ESI mass spectrum 482 (M+H) « The conversion of 
chlorine to a cyano group was accomplished via palladium 
catalyzed cyanation methodology employing zinc cyanide. MS 
10 (AP+) : 473-2 (M+H) . 

Eacan^le 119 

1- ( 3*- Aniinc!metfayl-4-f luoro-phenyl) -7-cko-*6- [4*- (2-oaEO-* 
piperldin-l-yl) -phenyl] -4,5,6,7 -tetrahydro-lH-pyrazolo [3,4- 
15 c]pyridlne-3-carboaqrlic acid amide 

The cyano group of Example 118 was reduced to benzylamine 
through hydrogenation (Parr shaker, MeOH, Pd/C 10%, AcOH) 
and. purified via HPLC. ESI mass spectrum 477 (M+H) . 

20 

Example 120 

2- C7-0aBo-6- [4- (2-oxo-plperidin-l-yl) -phenyl] -3- 
trif luoromethy 1-4 ,5,6,7 -tetrahydro-pirrazolo [ 3 , 4-c ] pyridin- 

1-yl } -benzene Sttlfonamide 

25 

The title compound was synthesized in a similar fashion as 
Example 6, except that 2-sulfonamidophenyl-hydrazine was 
used in place of 4-methoxyhydrazine hydrochloride. MS 
(AP+) : 534.1 (M+H) . 

30 

Example 121 

2- {7-0x0-6- [4- (2-oxo-2H-pyridin-l-yl) -phenyl] -3- 
tri£luoroniethyl-4, 5, 6,7-tetraliydro-pyrazolo[3,4-c]pyridin- 

1-yl } -benzenesulf onamide 

35 



290 



wo 03/026652 PCTAJS02/29491 

The title compound was synthesized in a similar fashion as 
Example 6, except that 2 -sulfonamidophenyl -hydrazine was 
used in place of 4-methoxyhydrazine hydrochloride. MS 
(AP+) : 530.1 (M+H) . 

5 

Bs&ainple 122 

ll-Acetyl-2-{7*-oxo-6- £4- ( 2 -Qxo-'2H-pyridin-l-yl) -phenyl] -3- 
trifluoroinethyl-4/ 5, 6,7"-tetraliydro-pyrazolo[3,4-c]pyridin- 

1^1> -bengenesttlf onandde 

10 

The sulfonamide of Exaitple 121 was acetylated with acetic 
anhydride to afford the title coitqpound. MS {ES+) : 572.1 
(M+H) . 

15 Exaanple 123 

1- {3-C3ilOTO-phex^l) -3-]n8thanesulfonarl*6- [4- (2-oxo-2H* 
pyridin-l-yl) -phenyl] -1/4, 5, 6-tetrahydro-pyra^olo[3,4- 
c ] py3:iGl±n-7 -one 

20 The title compoxmd was synthesized in the same fashion as 
described for Example 86, parts A and B, by substituting 2- 
pyridone for 5-valerolactam. NMR {CDCI3) 8 7.61 (t, IH, 

J*=2Hz), 7.51-7.28 (m, 9H) , 6.66 (d, IH, J=9Hz) , 6.26 (td, 
IH, J=7,1H2), 4.21 (t, 2H, J=7H2) , 3.38 (t, 2H, i7=7H2) , 
25 3-33 (s, 3H). LC/MS (ES+) : 494.9/496.9.9 (CI pattern) {>95% 
by ELSD) . 

Example 124 

1- (4-Methoxy-phenyl) -3-methyl-6- £4- {2-oxo-2H-pyridin-l-yl) - 
30 phenyl] -1/4, 5, 6-tet:rabydro-pyrazolo[3,4-c]pyrldln-7-one 

To 3-hydroxymethyl-l- (4-methoxy-phenyl) -6- [4- (2-oxo-2H- 
pyridin-l-yl) -phenyl ] -1 , 4 , 5 , 6-tetrahydro-pyrazolo [3 , 4- 
c]pyridin-7-one (65 mg, 0.15 mmol) in CH2CI2 (10 mL) was 
35 added triethylsilane (0.1 mL) and TPA (0,05 mL) . After 2 h 
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more triethylsilane (0.2 mL) and TFA (0.1 iciL) were added 
and the reaction was stirred for 72 h. The reaction was 
not proceeding so the solvents were stripped and replaced 
with acetic acid (10 mL) , triethylsilane (0.5 mL), and TFA 
5 (0-1 mL) . The reaction was heated 24 h at 80 *^C. Mass 
spectra indicated only the acetyl product formed. The 
solvents were removed. The acetyl group was removed by 
stirring with LiOH (0.1 g) in THF/H2O for 3 h. The 
reaction was quenched with IN HCl, extracted with EtOAc, 
10 and dried (MgS04) to recover the alcohol. To the alcohol 

in CHCI3 was added PBr3 and the reaction was stirred 24 h. 
The reaction was quenched with ice water, extracted with 
CHCI3, and dried (Na2S04) . To the crude bromide were added 
activated Zn (80 mg) and acetic acid (10 mL) and heated to 
15 120 °C for 24 h. The product was purified by silica gel 

chromatography using 0-3% MeOH in CH2CI2 and recrystallized 
frqm CH3CN/H2O to afford 22 mg (35%); Mass Spec (M+H) + 
427.3. 



20 Sxanple 125 

3- (4-Metho»y-phenyl) -5- [4- (2-oaGO-2H-p3rrldln-l-yl} -phenyl] - 
3,5,6, 7-tetrabydro- [1,2,3] triazolo [4 , 5-c ] pyrldin-4-one 

Part A. Para-anisidine (7 g) was dissolved in TFA (10 mL) 
25 and the solution cooled to 0 **C. To this ice cold solution 
was added dropwise an aqueous solution containing sodiim 
nitrite (4.8 g) . After 30 min was added an aqueous 
solution containing sodium azide (4.43 g) . The reaction 
became exothermic and was stirred for an additional 2 h, 
30 quenched with water (IL) , and the organics extracted with 
methylene chloride (2X100 mL) and dried (magnesiiam 
sulfate) . Concentration afforded the desired azide that 
was immediately redissolved in toluene (100 mL) . To this 
solution was added 1- (4-iodo-phenyl) -3-morpholin-4-yl-5, 6- 

35 dihydro-lH-pyridin-2-one (21.85 g) and the solution was 
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gently refltixed for 48 h. Toluene was concentrated and the 
crude was poured directly onto a silica gel cpluinn and 
eluted with hexane: ethyl acetate 7:3 to afford approx i.2 g 
5- (4-iodo-phenyl) -3- {4-methoxy-phenyl) -3 , 5 , 6, 7-tetrahydro- 
5 [1,2,3] triazolo[4, 5-c]pyridin-4-one.- ESI mass spectrum m/z 
447 (M+H) . 

Part 5. The coznpoimd obtained from part A (0.41 g) was 
treated with 2-hydroxypyridine under the Ullman conditions 
10 as previously described to obtain, the title compound (50 
mg) . ESI mass spectrum m/z 414 (M+H) . 

Eacanple 126 

i- (4-S!Eet;hoa7-pheiiyl) -5- [4- (2-OTo-piperidin-l-yl) -phenyl] - 
15 3f 5, 6,7-tetrahardro- [1, 2,3] trlazolo [4, 5-c]pyridin-4-oae 

The Ullman coupling methodology using the 6-valerolactam 
previously described to afforded the title compound after 
purification via silica chromatography. ESI mass spectrum 
20 m/z 418 (M+H) . 



25 



Sasample 127 

3 ( 3 -CSiloro-pheiiYl )-5-[4-(2 -oxo-piper idin- 1 -yl ) -phenyl ] - 
3 # 5 , 6 , 7 - 1 e trahydro- [1,2,3] trlazolo [ 4 , 5 -c ] pyrldin-4 -one 

In an identical procedure described for the para-methoxy- 
triazolo analogs the m-chlorophenyl title compound was 
prepared. ESI mass spectrum m/z 422 (M+H) • 



30 Example 128 

3- (3-Chloro-phexiyl) -5- [4- (2 -o«:o-2H-pyridin-l-yl) -phenyl] < 
3,5,6, 7-tetrali3rdro- [1, 2, 3] triazolo [4, 5-c]pyridin-4-one 

In an identical procedure described for the para-methoxy- 

35 triazolo analogs the m-chlorophenyl title compound was 

prepared. ESI mass spectrum m/z 418 (M+H) « 
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Bacanple 129 

1- (3-C3iloro-phenyl) -3- (l-hydroaqr-l-netbyl-ethyl) -6- [4- (2- 
OKo-2H-pyridln-l-yl ) -phenyl] -1,4,5, 6- 
5 tetrahydropyrazolo [3 , 4-c] pyridln-7-one 

1- (3-Chloro-phenyl)-7-oxo-6- [4- (2-oxo-2H-pyridin-l-yl)- 
phenyl] -4,5, 6, 7-tetrahydro-lH-pyrazolo[3 , 4-c] pyridine- 3-- 
carboxylic acid ethyl ester (0.098 g, 0.216 mmol) was 

10 dissolved into THF (10 mL) . Methylmagnesium bromide (0.179 
mL, 0.539 lomol) was added dropwise to the reaction. The 
reaction was stirred at rt overnight. The reaction was 
quenched with IN HCl (100 mL) and extracted into ethyl 
acetate (4x50 mL) , washed with brine (1x50 mL) , and dried 

15 (MgS04) . Purification by silica gel chromatography using 
0%-100% ethyl acetate /hexane gradient followed by a 0%-100% 
methanol /ethyl acetate gradient as the eluents afforded 
54.6 mg (53%) of the title product: NMR (CDCI3) 5 7.59 

(s,lH), 7.48-7.37 (m,7H), 7.33-7.28 (m,2H), 6.66 
20 (d,j=9.2Hz, IH), 6.25 (dt,j=l.lHz, 6.6Hz, IH) , 4.16 (t,j=: 
6.6Hz, 2H), 3.19 (t,j=6.6Hz ,2H), 1.68 (s, 6H) ppm; ESI 
Mass Spec 475.3 (M+H)+. 

Escample 130 

25 1- (3-Chloro-phenyl) -3- (l-hydro3cy-l-metliyl-ethyl) -6- [4- (2- 
o3Eo-piperldin-l-yl) -phenyl] -1,4,5, e-tetrahydro- 
pyrazolo[3, 4-c]pyrldin-7-one 

The meta-chloro-lactam-ethyl ester (0.036 g, 0.078 mmol) 
30 was dissolved into THF (6 mL) . Methylmagnesium bromide 
(0.07 mL, 0.196 mmol) was added dropwise to the reaction. 
The reaction was stirred at rt overnight. The reaction was 
quenched with IN HCl (50 mL) and extracted into ethyl 
acetate (4x25 mL) , washed with brine (1x25 mL) , and dried 
35 (MgS04) . Purification by silica gel chromatography using 
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0%-'100%ethyl acetate/hexane gradient followed by a 0%- 
100%methanol/ethyl acetate gradient as the eluents afforded 
15.7iag (42%)":; % NMR (CDCI3) 8 7.59 (s/ IH) , 7.47-'7;43 (m, 
IH), 7.36-7.24 {m, 6H) , 4.12 (t,j=6.6Hz, 2K) , 3.65-3.55 (m, 
5 2H), 3.16 (t,j=6.6Hz. 2H) , 2.60-2.49 (m, 2H) , 1 .96-1 .93 (m, 
4H), 1.67 (s, 6H) ppm; Mass Spec (M+H)+ 479.3. 

Exanple 131 

3-{7-Oxo-6- [4- (2"Oxo-2H-pyridin-l-yl) -phenyl] -3- 
10 trif luoromethyl"4, 5^ 6^7-tetrahydro-pyrazoloI3,4-clpyridin- 

1-yl } -benzamlde 

The product from Example 116, part A (0.05 g) was dissolved 
in dichloromethane (10 mL) . To this was added sodium 

15 hydroxide (IN, 5 mL) , hydrogen peroxide (3 mL) , and 
tetr^butylaramonium-hydroxide (0.01 g) . The reaction 
mixture was stirred at rt for 24 h and concentrated. 
Quenched with water (50 mL) and the organics extracted with 
ethylacetate (2x50 mL) , dried (MgS04) and concentrated. 

20 The crude was purified via prep HPLC to a colorless solid. 
ESI mass spectrum 494 (M+H) and 492 (M-H) . 

Example 132 

3-ehloro-iir- (1, 2-ci0--2- { [4- (2-oxopyridin-l(2H) - 
25 yDbensoyl] aminojcycloheavl) -lH-izidole-6-carboxainide 

Step A. 4- (2-Oxo-2H-pyridin-l'-yl)benzoyl chloride (0.44 g, 
2.05 mmol) was stirred in CH2CI2 (10 mL) at RT under N2. 
Cis-l,2-diaminocyclohexane (0.5 mL, 4.17 mmol) was quickly 

30 added as one portion to the stirring solution. The mixture 
was stirred at rt for 10 min. It was quenched with diluted 
aqueous HCl, and then extracted with EtOAc (2x) . The water 
layer was basified with IN NaOH, and then extracted with 
EtOAc (2x) . The organic layer was washed with H2O, brine, 

35 dried over MgS04, and concentrated to dryness. FCC (silica 
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gel, CH2CI2/ then EtOAc) gave pure J\r-cis-l, 2- (2-alnino- 
cyclohe3^1) -4- (2-oxo-2H-pyridin-l-yl)ben.zainide (0,54 g, 
yield: 84%) . 

5 Step B. To a solution of the product from step A (50 mg, 
0-16 mmol) in DMF (0.5 mL) was added 3-chloro-lff-indole-6-- 
carboxylic acid (47 mg, 0.24 mmol) followed by the addition 
of HATU (80 mg, 0.21 mmol) and DIEA (0.08 mL, 0.46 mmol). 
The mixture was stirred at rt overnight. The residue was 
10 diluted with MeOH and purified by LC/MS to give the desired 
3-chloro-JW- (1, 2-cis-2-{ [4- (2-oxopyridin-l (2H) - 
yl) benzoyl] amino }cyclohe:Qrl) -IH-indole-S-carboxamide (14 
mg, yield: 18%). LC/MS-ESI, 489.4 (M+H) . 



15 Example 133 

S-chloro-W- (1, 2-cis-2- { [4- (2-oxopyridin-l (2H) - 
yl) benzoyl] amino}cyclohe3cyl) -lJ?'-indol6-2-carbc>xaiiuLde 

Following a procedure analogous to that described in 
20 Example 132 , the title compoxinds was obtained. LC/MS 
ESI(M+H)+ 489.6. 



Eacaiqple 134 
(l,2-ci£r-2-*{ [4- (2-oxop3rridin-l(2H) - 
25 yDbenzoyl] amino}cyclohexyl) tIiiopbene-2«oarboxamide 

Following a procedure analogous to that described in 
Example 132, the title compounds was obtained. LC/MS ESI 
(M+H)+ 456.6. 

30 

Bxajsiple 135 

5 -chloro - (l,2*-ciB-2-{[4-(2 -oxopyrazin- 1 ( 2B} - 
yDbenzoyI] amino }cyclohe^l) thiophene<-2-carboxamide 
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Following a procedure analogous to that described in 
Example 132, the title compounds was obtained. LC/MS ESI 
(M+H)+ 457.4. 



5 Example 136 

5-chloro-lsr- (1, 2-ciH-2- { [4- (2-oxopyrazin-l(2ir) - 
yDbenzoyl] amlno}cyclohexyl) <--lH-lxiidole--2-carbaicaniide 

Following a procedure analogous to that described in 
10 Exainple 132, the title compounds was obtained. LC/MS ESI 
(M+H)+ 490.4. 

Example 137 

3-chloro-JiF- (1, 2-cla-2- £ [4- (2-oxopiyrazin-l (2H) - 
15 yDbenzoyl] amino}csyclohexyl) -IH- Indole- 6-carboxamide 

Following a procedure analogous to that described in 
Example 132, the title compounds was obtained. LC/MS ESI 
(M+H)+ 490.4. 

20 

Example 138 

5-chloro-W^ { Ig 2-cis-2- { [4- (2-oxopiperldin-l- 
yl ) benzoyl] amino} cycloheaorl ) tliiQphene-2 -carboxamide 

25 Following a procedure analogous to that described in 

Example 132, the title compounds was obtained. LC/MS ESI 
(M+H)+ 457.4. 

Exainple 139 

30 5-oliloro-»- (1, 2-ci0-2- { [4- (2-oxoplperidin*-l- 

yDbenzoyl] anino}cyclohexyl) -lH-lndole-2<»carboxaiiiide 
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Following a procedure analogous to that described in 
Example 132, the title cosgpounds was obtained. LC/MS ESI 
(M+H)+ 493,4. 



Following a procedure analogous to that described in 
10 Example 132, the title coirpounds was obtained, LC/MS ESI 
(M+H)-»" 493.4. 

The following tables contain representative examples 
of the present invention. Each entry in each table is 
15 paired with each formula at the start of the table. For 

exasxxglB, in Table 1, example 1-1 is paired with each of the 
formulae shown. The following nomenclature is intended for 
group A in the following tables. 



5 



Sxanple 140 
3 -chloro- JSh ( 1 , 2 - ci£r--2 - { 14 - ( 2 -oxopiperldin- 1 - 
yl)benz^l]a]id2io}qy'clohexrl) --lJ7-izidole--6-caxboxamid^ 






phenyl 



2-pyric3yl 



3-pyridyl 




CI, 





2-pyrimidyl 



2-Cl-phenyl 2-F-phenyl 



piperidinyl 



20 
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Table 1 
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A 


6 


1-1. 


phenyl 


4 -me thoxypheny 1 


1-2. 


2-pyridyl 


4 -me thoxypheny 1 


1-3. 


3 -pyr idyl 


4 -me thoxypheny 1 


1-4. 


2 -pyr imidyl 


4 -me thoxypheny 1 


1-5. 


2 -CI -phenyl 


4 -me thoxypheny 1 


1-6. 


2 -F-phenyl 


4 -me thoxypheny 1 


1-7. 


phenyl 


2 -aminomethylphenyl 


1-8. 


2 -pyridyl 


2 -aminomethylphenyl 


1-9. 


3 -pyridyl 


2 -aminomethylphenyl 


1-10. 


2 -pyr imidyl 


2 - aminomethylphenyl 


1-11, 


2-Cl-phenyl 


2 - aminomethylphenyl 


1-12. 


2 -F-phenyl 


2 - aminome thylpheny 1 


1-13. 


phenyl 


3 -aminomethylphenyl 


1-14. 


2-pyridyl 


3 -aminomethylphenyl 


1-15. 


3 -pyridyl 


3 - aminome t hy Ipheny 1 


1-16 • 


2 -pyr imidyl 


3 -aminomethylphenyl 


1-17. 


2 -Cl -phenyl 


3 - ^inome thylpheny 1 


1-18. 


2 -F-phenyl 


3 - aminomethylphenyl 


1-19. 


phenyl 


2 - amidophenyl 


1-20. 


2-pyridyl 


2 - amidophenyl 


1-21. 


3 -pyridyl 


2 -amidophenyl 


1-22. 


2 -pyr imidyl 


2 -amidophenyl 


1-23. 


2-Cl-phenyl 


2 - ami dopheny 1 


1-24. 


2 -F-phenyl 


2 - amidophenyl 


1-25. 


phenyl 


2 - amido- 4 -methoxy-pheny 1 


1-26. 


2-pyridyl 


2 - ami do - 4 -me thoxy-pheny 1 


1-27. 


3 -pyridyl 


2 - amido - 4 -methoxy-phenyl 
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1-28. 


2-pyrimidyl 


2 -aiaido-4-iaethoxy-phenyl 


1-29. 


2-Cl-phenyl 


2 -ainido-4-inethoxy-phenyl 


1-30. 


2-P-phenyl 


2 -ainido-4-methoxy-phenyl 


1-31. 


phenyl 


3 - ami dopheny 1 


1-32. 


2-r-pyricayl 


3 - amidophenyl 


1-33. 


3-pyridyl 


3 -amidophenyl 


1-34. 


2-pyriinic3yi 


3 -amidophenyl 


1-35. 


2 -CI -phenyl 


3 -amidophenyl 


1-36. 


2-F-phenyl 


3 -amidophenyl 


1-37. 


phenyl 


3 -chlorophenyl 


1-38. 


2-pyridyl 


3 -chlorophenyl 


1-39. 


3-pyridyl 


3 -chlorophenyl 


1-40. 


2-pyrimidyl 


3 -chlorophenyl 


1-41. 


2-Cl-phenyl 


3 - chlorophenyl 


1-42. 


2-F-phenyl 


3 -chlorophenyl 


1-43. 


phenyl 


3 -amino-4-chloro-phenyl 


1-44. 


2-pyridyl 


3 -amino- 4 - chl oro-phenyl 


1-45. 


3-pyridyl 


3 - amino 4 - chl or o -phenyl 


1-46. 


2-pyriinidyl 


3 -amino-4-chloro-phenyl 


1-47. 


2-Cl-phenyl 


3 -amino-4 -chloro-phenyl 


1-48. 


2-F-phenyl 


3-amino-4-chloro-phenyl 


1-49. 


phenyl 


2 - amino sul f ony 1 -phenyl 


1-50. 


2-pyridyl 


2 -aminosulfonyl -phenyl 


1-51. 


3-pyridyl 


2 -aminosulfonyl -phenyl 


1-52. 


2-pyriniidyl 


2 -aminosulfonyl -phenyl 


1-53. 


2-Cl-phenyl 


2 -aminosulf onyl-phenyl 


1-54. 


2-F-phenyl 


2 - aminosul f onyl -phenyl 


1-55. 


phenyl 


2 - aminos u 1 f ony 1 - 4 - 
metho3cyphenyl 


1-56. 


2-pyridirl 


2 -aminosulf onyl-4- 
me thoxypheny 1 


1-57. 


3-pyridyl 


2 - aminosul f ony 1 - 4 - 
methoxyphenyl 


1-58. 


2-pyriiaidyl 


2 -aminosulf onyl-4- 
methoxyphenyl 


1-59. 


2-Cl-phenyl 


2 - aminosul f onyl - 4 - 
methoxyphenyl 


1-60. 


2-F-phenyl 


2 aminosul f onyl -4 - 
me thoxypheny 1 


1-61. 


phenyl 


3 - ( 1 ' , 2 ' , 4 ' - triazolin-5 ' -on- 
3 '-yl) phenyl 


1-62. 


2-pyridyl 


3- (1 ' , 2 4 ' -triazolin-S ' -en- 
s' -yl) phenyl 


1-63. 


a-'pyridyl 


3- ( 1 ' , 2 ' , 4 ' -triazoliji-S ' -on- 
3 ' -yl) phenyl 


1-64 . 


2 — T>vr imidvl 


3- (1 2 ' , 4 ' -triazolin-5 ' -en- 
s' -yl) phenyl 


1-65. 


2-Cl-phenyl 


3- (1 ' , 2 ' , 4 ' -triazolin-5 ' -on- 
3 ' -yl ) phenyl 


1-66. 


2-P-phenyl 


3 - { 1 ' , 2 ' , 4 ' -triazolin-5 ' -en- 
s' -yl) phenyl 


1-67. 


phenyl 


1 - aminoi s oquinol in- 6 -yl 
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1- 


-68. 


2-pyridyl 


l-aminoisoguinolin-6-yl 


1- 


-69. 


3-pyridyl 


1 -aminoi s oquino 1 in- 6 -y 1 


1- 


-70. 


2-pyriiiiidyl 


1 -aminoisoguinol in- 6 -yl 


1- 


-71. 


2-Cl-phenyl 


l-aiainoisoquinolin-6-yl 


1- 


-72. 


2-F~phenyl 


1 - aminoi s oquino 1 in- 6 -y 1 


1- 


-73. 


phenyl 


l-aminoisoquinolin-7-yl 


1- 


-74. 


2-pyridyl 


1 - aminoisoquinol in- 7 -yl 


1- 


-75. 


3-pyridyl 


l-aminoisoquinolin-7-yl 


1- 


-76. 


2-pyriniidyl 


l-aminoisoguinolin-7-yl 


1- 


-77. 


2 -CI -phenyl 


1 -amino i s oqu ino 1 in- 7 -y 1 


1- 


-78. 


2-P-phenyl 


l-aminoisoquinolin-7-yl 


1- 


-79. 


phenyl 


4-aminoquinazol-6-yl 


1- 


-80. 


2 -pyr idyl 


4-aminoquina2ol-6-yl 


1- 


-81. 


3-pyriclyl 


4 -aminoguinazol - 6 -yl 


1- 


-82. 


2 -pyr imidyl 


4 - aminoqu inaz o 1 - 6 -y 1 


1- 


"83. 


2 -Cl -phenyl 


4 -aminoquinazol - 6 -yl 


1- 


-84. 


2-F-phenyl 


4 -aminoquinazo 1-6 -yl 


1- 


-85. 


phenyl 


4 -aminoquinazo 1-7 -yl 


1- 


-86. 


2 -pyr idyl 


4 - aminoqu inaz o 1-7 -y 1 


1- 


-87 , 


3 -pyx idyl 


4 - aminoqu inaz o 1 - 7 -yl 


1- 


-88. 


2 -Dvximidvl 


4 -aminoquinazol- 7 — yl 


1- 


-89. 


2 -Cl -phenyl 


4 -aminoquinazol— 7— yl 


1- 


-90. 


2 -F -phenyl 


4 -aminoquinazol- 7 -yl 


1- 


-91. 


phenyl 


3 — aminobenzisoxazol— 5— yl 


1- 


-92 . 


2 -nvridvl 


3 - aminobenz i s oxaz o 1- 5 -y 1 


1- 


-93. 


3 -pvxidvl 


3 - aminoben z i s oxazo 1- 5 -y 1 


1- 


-94. 


2 -pyr imidyl 


3 —aminobenz isoxazol— 5 -yl 


1- 


-95. 


2 -Cl -phenyl 


3 -aminobenzisoxazol- 5 -yl 


1- 


-96. 


2 - F -phenyl 


3 -aminobenzisoxazol- 5 -yl 


1- 


-97. 


phenyl 


3 -aminobenzisoxazol- 6— yl 


1- 


-98. 


2-Dvxidvl 


3 — aminobenz is oxaz ol - 6 -yl 


1- 


"99. 


3-pyridyl 


3 - aminoben z i s oxaz o 1 - 6 -y 1 


1- 


-100. 


2 -pyr imi dy 1 


3 -aminobenz isoxazol- 6 -yl 


1- 


-101. 


2 -Cl-phenyl 


3 - aminobenz i s oxaz o 1-6 -y 1 


1- 


-102. 


2 -F -phenyl 


3 -aminobenzisoxazol- 6 -yl 


1- 


-103. 


phenyl 


3 - amino inda z o 1 - 5 -y 1 


1- 


•104. 


2-pyridyl 


3 - amino indaz o 1 - 5 -y 1 


1- 


-105. 


3-pyridyl 


3 - ami no inda zo 1 - 5 -yl 


1- 


-106. 


2 -pyr imidyl 


3 -aminoindazol-5-yl 


1- 


-107. 


2 -Cl-phenyl 


3 -amino indaz o 1-5 -yl 


1- 


-108. 


2 -F -phenyl 


3 -amino indaz ol- 5 -yl 


1- 


•109. 


phenyl 


3 -amino indazol - 6 -yl 


1- 


•110. 


2-pyridyl 


3 -aminoindazol-6-yl 


1- 


■111. 


3 -pyr idyl 


3 - amino indaz o 1 - 6 -y 1 


1- 


■112. 


2 -pyr imidyl 


3 - amino inda z o 1 - 6 -y 1 


1- 


•113. 


2 -Cl-phenyl 


3-aminoindazol-6-yl 


1- 


•114. 


2-F-phenyl 


3 - amino indaz o 1 - 6 -y 1 


1- 


•115. 


phenyl 


indolin-5-yl 


1- 


•116. 


2-pyridyl 


indolin-5-yl 


1- 


•117. 


3-pyridyl 


indolin-5-yl 


1- 


118. 


2 -pyr imidyl 


indolin-5-yl 


1- 


119.. 


2-Cl-phenyl 


indolin-5-yl 
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1-120. 


2 -F -phenyl 


indolin-5-yl 


1-121. 


phenyl 


indolin-6-yl 


1-122. 


2-pyridyl 


indoliii-6-yl 


1-123. 


3-pyridyl 


indolin-6-yi 


1-124. 


2-pyriniidyl 


indolin-6-yl 


1-125. 


2 -CI -phenyl 


indolin-6-yl 


1-126. 


2-F-phenyl 


indolin-6-yl 


1-127. 


phenyl 


2-naphthyl 


1-128. 


2-pyridyl 


2-naphthyl 


1-129. 


3-pyridyl 


2-naphthyl 


1-130. 


2-pyrimidyl 


2-naphthyl 


1-131. 


2-Cl-phenyl 


2-naphthyl 


1-132. 


2-F-phenyl 


2-naphthyl 


1-133. 


phenyl 


3 -amido-naphth-2-yl 


1-134. 


2-pyridyl 


3 -amido-naphth-2-yl 


1-135. 


3 -pyridyl 


3 -amido-naphth-2 -yl 


1-136. 


2-pyriinidyl 


3 -amido-naphth-2-yl 


1-137. 


2 -Cl -phenyl 


3 -amido-naphth-2-yl 


1-138. 


2-F-phenyl 


3 -amido-naphth- 2 -yl 


1-139. 


phenyl 


3 -methyl sul f ony 1 -naph th- 2 -yl 


1-140. 


2 -pyridyl 


3 -methyl sul fonyl -naph th- 2 -yl 


1-141. 


3 -pyridyl 


3 -me thy 1 s ul f ony 1 - naph th- 2 - y 1 


1-142. 


2-pyrimicayl 


3 -me t hy 1 s ul f ony 1 - naphth - 2 -y 1 


1-143. 


2 -Cl -phenyl 


3 -methvlsulf onvl -nar)hth~2 -vl 


1-144. 


2-F-phenyl 


3 -me thy 1 su 1 f ony 1 - naphth- 2 — y 1 


1-145. 


phenyl 


3 - ami nome t hy 1 -naphth- 2 -y 1 


1-146. 


2-pyridyl 


3 - aminome thy 1 - naphth- 2 -y 1 


1-147 . 


3-pyridyl 


3 - aminome thy 1 -naphth- 2 -y 1 


1-148. 


2 -pyr imidyl 


3 - aminome thy 1 -naphth- 2 -yl 


1-149. 


2-Cl~phenyl 


3 - aminome thyl-naphth-2 -yl 


1-150. 


2 -F-phenyl 


3 -aminome thyl -naphth-2 -yl 


1-151. 


phenyl 


3 - f luoro-naphth-2-yl 


1-152. 


2 -pyridyl 


3 - f luor o-naphth- 2 -yl 


1-153. 


3 -pyridyl 


3 - f luoro-naphth- 2 -yl 


1-154. 


2-pyrimidyl 


3 - f luoro-tiaphth-2 -yl 


1-155. 


2 -Cl -phenyl 


3 - f luoro-naphth- 2 -yl 


1-156. 


2-F-phenyl 


3 - f luor o-naphth-2 -yl 


1-157. 


phenyl 


3 - cyano-naphth- 2 -yl 


1-158. 


2-pyridyl 


3 - cyano -naphth- 2 -y 1 


1-159. 


3-pyridyl 


3 -cyano-naphth-2 -yl 


1-160. 


2-pyrimidyl 


3 -cyano-naphth-2-yl 


1-161. 


2 -Cl -phenyl 


3 -c2yano-naphth-2 -yl 


1-162. 


2-F-phenyl 


3 -cyano-naphth- 2 -yl 


1-163. 


phenyl 


3 - amino sul f ony 1 -naphth- 2 -y 1 


1-164. ■ 


2-pyridyl 


3 -aminosulf onyl-naphth-2-yl 


1-165. 


3 -pyridyl 


3 -aminosul fonyl -naphth-2 -yl 


1-166. 


2 -pyr imidyl 


3 - aminosul f ony 1 -naphth- 2 -y 1 


1-167. 


2 -Cl -phenyl 


3 -aminosulf onyl-naphth-2-yl 


1-168. 


2-F-phenyl 


3 -aminosulf onyl-naphth-2-yl 


1-169. 


phenyl 


6 - chlor o-naphth- 2 -yl 


1-170. 


2-pyridyl 


6 -chloro-naphth-2 -yl 


1-171. 


3 -pyridyl 


6-chloro-naphth-2-yl 
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1-172. 


2-pyriniidyl 


6 - chl or o -naphth- 2 -y 1 


1-173. 


2-Cl-phenyl 


6 - chl oro -naphth- 2 -y 1 


1-174. 


2-F-phenyl 


6 - chl oro -naphth- 2 -y 1 



Table 2 
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R^a is CH3; 



EX# 




G 


2-1. 


phenyl 


4 -me thoxyphenyl 


2-2. 


2-pYridyl 


4 -me thoxyphenyl 


2-3. 


3-pyridyl 


4 -me thoxyphenyl 


2-4. 


2-pyriinidyl 


4 -me thoxyphenyl 


2-5. 


2-Cl-phenyl 


4 -me thoxyphenyl 


2-6. 


2-F-phenyl 


4 -me thoxyphenyl 


2-7. 


piperidinyl 


4 -me thoxyphenyl 


2-8. 


phenyl 


2 -aminomethylphenyl 


2-9. 


2-pyridyl 


2 -aminomethylphenyl 


2-10. 


3 -pyridyl 


2 - aminomethylphenyl 


2-11. 


2-pyriiaidyl 


2 - aminomethylphenyl 


2-12. 


2-Cl-phenyl 


2 -aminomethylphenyl 


2-13. 


2-P-phenyl 


2 -aminomethylphenyl 


2-14. 


piperidinyl 


2 -aminomethylphenyl 


2-15. 


phenyl 


3 -aminomethylphenyl 
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2-16. 


2-pyridyl 


3 - aminome thy Ipheny 1 


2-17, 


3-pyridyl 


3 - aminome thy Ipheny 1 


2-18. 


2-pyrimidyl 


3 - aminome thy Ipheny 1 


2-19. 


2-Cl-phenyl 


3 - aminome thy Ipheny 1 


2-20, 


2-F-phenyl 


3 - aminome thy Ipheny 1 


2-21, 


piperidinyl 


3 -aminome thy Iphenyl 


2-22. 


phenyl 


2 -amidophenyl 


2-23. 


2-pyridyl 


2 -amidophenyl 


2-24. 


3-pyridyl 


2 - amidophenyl 


2-25. 


2-pyrimidyl 


2 - amidophenyl 


2-26. 


2 -CI -phenyl 


2 - amidophenyl 


2-27. 


2-F-phenyl 


2 - amidophenyl 


2-28. 


piperidinyl 


2 - amidophenyl 


2-29. 


phenyl 


2 -amido-4-methoxy-phenyl 


2-30. 


2-pyridyl 


2 - ami do - 4 -me thoxy-pheny 1 


2-31. 


3-pyridyl 


2 - amido - 4 -me thoxy-pheny 1 


2-32 . 


2 -pyr imidyl 


2 —amido - 4 -me thoxy-phenyl 


2-33, 


2 -CI -phenyl 


2 - ami do - 4 -me thoxy-phenyl 


2-34. 


2-F-phenyl 


2 - amido - 4 -me thoxy-phenyl 


2-35. 


piperidinyl 


2 - amido - 4 -me thoxy-phenyl 


2-36. 


phenyl 


3 - amidophenyl 


2-37. 


2-pyridyl 


3 - amidophenyl 


2-38 . 


3-pvridvl 


3 - amidophenyl 


2-39. 


2 -pyr imidyl 


3 - ami dopheny 1 


2-40 . 


2 - C 1 -phenyl 


3 — ami dopheny 1 


2-41. 


2-F-phenyl 


3 - ami dopheny 1 


2-42 - 


piperidinyl 


3 - amidophenyl 


2-43 . 


phenyl 


3 - chlor ophenyl 


2-44. 


2-pyridyl 


3 —chlor ophenyl 


2-45. 


3-pvridvl 


3 - chlor ophenyl 


2-46. 


2 -pyr imidyl 


3 - chlor ophenyl 


2-47. 


2-Cl-phenyl 


3 -chlor ophenyl 


2-48. 


2-F-phenyl 


3 - chlor ophenyl 


2-49. 


piperidinyl 


3 - chl or ophenyl 


2-50. 


phenyl 


3 -amino- 4- chloro— phenyl 


2-51. 


2-pyridyl 


3 - amino - 4 - chloro-pheny 1 


2-52. 


3-pyridyl 


3 -amino-4-chloro-phenyl 


2-53. 


2-pyrimidyl 


3 -amino-4-chloro-phenyl 


2-54. 


2-Cl-phenyl 


3 - amino - 4 - chl or o— phenyl 


2-55. 


2-F-phenyl 


3 - amino - 4 - chloro -phenyl 


2-56. 


piperidinyl 


3 - amino - 4 - chlor o -phenyl 


2-57. 


phenyl 


2 -aminosul fonyl -phenyl 


2-58. 


2-pyridyl 


2 -aminosul fonyl -phenyl 


2-59. 


3-pyridyl 


2 - amino sul f ony 1 -phenyl 


2-60. 


2-pyrimidyl 


2 -aminosul fonyl -phenyl 


2-61. 


2-Cl-phenyl 


2 - aminosul fonyl -phenyl 


2-62. 


2-F-phenyl 


2 - aminosul fonyl -phenyl 


2-63. 


piperidinyl 


2 -aminosulfonyl -phenyl 


2-64. 


phenyl 


2-aminosulf onyl-4- 
methoxyphenyl 


2-65. 


2-pyridyl 


2 - amino sul fonyl - 4 - 
methoxyphenyl 
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2-66. 


3-pyridyl 


2-aininosulfonyl-4- 
me t hoxypheny 1 


2-67 . 


2-pyrimidyl 


2 - amino sul f ony 1 - 4 - 
me t hoxypheny 1 


2-68. 


2-Cl-phenyl 


2-aminosuifonyl-4- 
methoxyphenyl 


2-69. 


2-F-phenyl 


2 -amihosul f onyl- 4- 
me thoxypheny 1 


2-70. 


piperidinyl 


2-aminosulf onyl-4- 
methoxyphenyl 


2-71. 


phenyl 


3- ( 1 ' , 2 ' , 4 ' - tria20lin-5 ' - 
on- 3 ' -yl ) phenyl 


2-72. 


2-pyridyl 


3- (1 ' . 2 ' , 4 ' -triazolin-5 ' - 
on- 3 ' -yl ) phenyl 


2-73. 


3-pyridyl 


3- (1' , 2 4 ' -triazolin-5 ' - 
on- 3 ' -y 1 ) phenyl 


2-74. 


2-pyrinii(^l 


3- (1' ,2' ,4' -triazolin-5' - 
on- 3 ' -vl ) Dhenvl 


2-75. 


2 -CI -phenyl 


3-(l' ,2' ,4' -triazolin-5 
on- 3 ' -yl ) phenyl 


2-76 . 


2-F-phenyl 


3 - { 1 ' , 2 ' , 4 ' -triazolin-5 ' - 
on- 3 ' -yl ) phenyl 


2-77 . 


piperidinyl 


3- (1' ,2' , 4' -triazolin-5 

on- 3 ' -yl ) phenyl 


2-78. 


phenyl 


1 - amino i s oquino 1 in- 6 -y 1 


2-79. 


2-pyridyl 


1 - amino i s oquino 1 in- 6 -y 1 


2-80. 


3 -pyridyl 


1 - amino i s oc[uino 1 in- 6 -y 1 


2-81. 


2-pyrimidyl 


1 - amino i s oquino 1 in- 6 -yl 


2-82. 


2 -CI -phenyl 


1 - amino i s oquino 1 in- 6 -y 1 


2-83 . 


2-F-phenyl 


1 - amino isoquino 1 in- 6 -y 1 


2-84. 


piperidinyl 


l-aminoisoquinolin-6-yl 


2-85. 


phenyl 


1 - amino i s oquino 1 in- 7 -y 1 


2-86. 


2-pyridyl 


1-amino i soquinol in- 7 -yl 


2-87. 


3-pyridyl 


l-aminoisoquinolin-7-yl 


2-88. 


2-pyriinidyl 


l-aminoisoquinolin-7-yl 


2-89. 


2 -CI -phenyl 


l-aminoisoquinolin-7-yl 


2-90. 


2-P-phenyl 


1 -amino isoquino 1 in- 7 -y 1 


2-91. 


piperidinyl 


l-aminoisoquinolin-7-yl 


2-92. 


phenyl 


4-aminoquinazol-6-yl 


2-93. 


2-pyridyl 


4-aminoquinazol-6-yl 


2-94. 


3-pyridyl 


4 - aminoquinaz ol - 6 -y 1 


2-95. 


2-pyrimidyl 


4 -aminoc[uinazol - 6 -yl 


2-96. 


2-Cl-phenyl 


4 -amino quinaz ol - 6 -y 1 


2-97. 


2-F-phenyl 


4-aminoquinazol-6-yl 


2-98. 


piperidinyl 


4 -amino quinaz o 1 - 6 -y 1 


2-99. 


phenyl 


4 -aminoquinaz ol - 7 -y 1 


2-100. 


2-pyridyl 


4 - aminoquinaz o 1 - 7 -y 1 


2-101. 


3-pyridyl 


4-aminoquinazol-7-yl 


2-102. 


2-pyrimidyl 


4 - aminoquinaz o 1 - 7 -y 1 


2-103. 


2-Cl-phenyl 


4-aminoquinazol-7-yl 


2-104. 


2-F-phenyl 


4-aminoquinazol-7 -yl 


2-105. 


piperidinyl 


4-aminoquinazol-7-yl 



307 



wo 03/026652 



PCT/US02/29491 



2-106. 


phenyl 


3-aminobenzisoxazol-5-yl 


2-107. 


2-pyridyl 


3 - aminobenz i s oxa z o 1 - 5 -y 1 


2-108. 


3-pyridyl 


3 - aminobenz i s oxa z o 1 - 5 -y 1 


2-109. 


2-pyriiaidyl 


3-aminobenzisoxazol-5-yl 


2-110. 


2 -CI -phenyl 


3 - aminobenz isoxazol-5 -y 1 


2-111. 


2-F-phenyl 


3-aminobenzisoxazol-5-yl 


2-112. 


piper idinyl 


3-aminobenzisoxazol-5-yl 


2-113. 


phenyl 


3 - aminobenz i s oxa z o 1 - 5 -y 1 


2-114. 


2 -pyridyl 


3 - aminobenz is oxa zo 1-6 -yl 


2-115. 


3 -pyridyl 


3 -aminobenzisoxazol- 6 -yl 


2-116. 


2 -pyrimidyl 


3 - aminoben z i s oxa z o 1 - 6 -y 1 


2-117. 


2 -CI -phenyl 


3 -aminobenz i s oxazol - 6 -yl 


2-118. 


2-F-phenyl 


3-aminobenzisoxazol-6-yl 


2-119. 


piper idinyl 


3 -aminobenz i s oxazo 1 - 6 -y 1 


2-120. 


phenyl 


3-aminoindazol-5-yl 


2-121. 


2-pyridyl 


3 - amino indaz o 1 - 5 -y 1 


2-122. 


3-pyridyl 


3 -amino indaz o 1 - 5 -y 1 


2-123. 


2 -pyrimidyl 


3 - amino indaz o 1 - 5 -y 1 


2-124. 


2 -CI -phenyl 


3-aminoindazol-5-yl 


2-125. 


2-F-phenyl 


3 - amino indaz o 1 - 5 -y 1 


2-126. 


piper idinyl 


3-aminoindazol-5-yl 


2-127. 


phenyl 


3 - amino indaz o 1 - 6 -y 1 


2-128. 


2-pyridyl 


3 -amino indaz ol - 6 -yl 


2-129. 


3 -pyridyl 


3 -aminoindazo 1-6 -yl 


2-130. 


2 -pyrimidyl 


3-aminoindazol-6-yl 


2-131. 


2 -CI -phenyl 


3 -aminoindazo 1 - 6 -y 1 


2-132. 


2 -F-phenyl 


3 - amino indaz o 1 - 6 -y 1 


2-133. 


piperidinyl 


3 - amino indaz o 1 - 6 -y 1 


2-134. 


phenyl 


indo 1 in- 5 -y 1 


2-135. 


2 -pyridyl 


indolin-5-yl 


2-136. 


3-pyridyl 


indolin-5-yl 


2-137. 


2 -pyrimidyl 


indolin-5-yl 


2-138. 


2 -Cl -phenyl 


indo 1 i n- 5 -y 1 


2-139. 


2-F-phenyl 


indolin-5-yl 


2-140. 


piperidinyl 


indolin-5-yl 


2-141. 


phenyl 


indolin-6-yl 


2-142. 


2-pyridyl 


indolin-6-yl 


2-143- 


3 -pyridyl 


indolin-6-yl 


2-144. 


2 -pyrimidyl 


indolin-6-yl 


2-145- 


2 -Cl -phenyl 


indolin-6-yl 


2-146- 


2-F-phenyl 


indolin-6-yl 


2-147- 


piperidinyl 


indolin-6-yl 


2-148. 


phenyl 


2-naphthyl 


2-149. 


2-pyridyl 


2-naphthyl 


2-150. 


3-pyridyl 


2-naphthyl 


2-151. 


2 -pyrimidyl 


2-naphthyl 


2-152. 


2-Cl-phenyl 


2-naphthyl 


2-153. 


2-F-phenyl 


2-naphthyl 


2-154. 


piperidinyl 


2-naphthyl 


2-155. 


phenyl 


3 - amido -naphth- 2 -y 1 


2-156. 


2-pyridyl 


3 -amido-naphth-2 -yl 


2-157. 


3-pyridyl 


3 - amido-naphth- 2 -y 1 
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2-158. 


2-pyriinidyl 


3 -aitiido-naphth-2-yl 


2-159. 


2 -CI -phenyl 


3 -amido-naphth- 2 -y 1 


2-160. 


2 -P -phenyl 


3 -amido-naphth-2 -yl 


2-161. 


piperidlnyl 


3 - amido-naphth- 2 -yl 


2-162. 


phenyl 


3 -methylsulf onyl-naphth-2 - 

yl 


2-163. 


2-pyridyl 


3 -methylsulf onyl-naphth-2- 
yl 


2-164. 


3-pyridyl 


3 -methylsulf onyl-naphth-2 - 

yl 


2-165. 


2-pyrimidyl 


3 -me thylsul f onyl-naphth-2 - 

yl 


2-166 . 


2-C!l-i3he'nvl 


3 -methylsulf onyl-naphth-2 - 

yl 


2-167. 


2 — P-olienvl 


3 -methylsulf onyl-naphth-2 - 

yl 


2-168. 


«M» \m r ll 1 ^» \^ J» y 


3 -methylsulf onyl-naphth-2 - 
yl 


2-169. 


phenyl 


3 -aminomethyl-naphth-2 -yl 


2-170. 


2-pyridyl 


3 - aminomethy 1 -naph th- 2 -y 1 


2-171. 


3-pyridyl 


3 -aminomethyl-naphth-2 -yl 


2-172. 


2-pyrimidyl 


3 -aminomethyl-naphth-2-yl 


2-173. 


2 -CI -phenyl 


3 -aminomethyl-naphth-2 -yl 


2-174. 


2-F-phenyl 


3 - aminomethy 1 -naphth-2 -yl 


2-175. 


piperidlnyl 


3 -aminomethyl-naphth-2 -yl 


2-176. 


phenyl 


3 - f luor o-naphth- 2 -yl 


2-177. 


2-pyridyl 


3 - f luoro-naphth-2 -yl 


2-178. 


3-pyridyl 


3 -f luor o-naphth- 2 -yl 


2-179. 


2-pyrimidyl 


3 - f luoro-naphth-2 -yl 


2-180. 


2 -CI -phenyl 


3 - f luor o -naph th- 2 -yl 


2-181. 


2-F-phenyl 


3 -f luoro-naphth-2 -yl 


2-182. 


Piperidlnyl 


3 - f luoro-naphth-2 -yl 


2-183. 


phenyl 


3-cyano-naphth-2-yl 


2-184. 


2-pyridyl 


3 -cyano -naphth-2 -y 1 


2-185. 


3-pyridyl 


3 -cyano-naphth-2 -yl 


2-186. 


2-pyrimidyl 


3 -cyano-naphth-2 -yl 


2-187. 


2 -01 -phenyl 


3 -cyano-naphth-2-yl 


2-188. 


2-F-phenyl 


3 - cyano - naph th- 2 -y 1 


2-189. 


Piperidlnyl 


3 - CYano-naphth-2 -yl 


2-190. 


phenyl 


3 -aminosulf onyl -naphth-2 -yl 


2-191. 


2-pyridyl 


3 -aminosulf onyl-naphth-2 -yl 


2-192. 


3-pyridyl 


3 -aminosulf onyl-naphth-2 -yl 


2-193. 


2-pyrimidyl 


3 -aminosulf onyl -naphth-2 -y 1 


2-194. 


2-Cl-phenyl 


3 -aminosul f onyl-naphth-2 -yl 


2-195. 


2-F-phenyl 


3 -aminosulf onyl-naphth-2 -yl 


2-196. 


piperidlnyl 


3 -aminosulf onyl-naphth-2 -yl 


2-197 . 


phenyl 


6 - chloro-naphth-2 -yl 


2-198. 


2-pyridyl 


6 chl oro -naph th- 2 -y 1 


2-199. 


3-pyridyl 


6-chloro-naphth-2 -yl 


2-200. 


2-pyrimidyl 


6 - chloro-naphth-2 -yl 


2-201. 


2-Cl-phenyl 


6 -chloro-naphth-2 -yl 


2-202. 


2-F-phenyl 


6-chloro-naphth-2 -yl 



309 



wo 03/026652 



PCTAJS02/29491 



2-203 > Piperidinyl 



6-chlQro"naphth-2~yl 



Table 3 

Examples 3-1-through 3-6090 use the structures from 
Table 2 and the corresponding A and G groups from Examples 
1-203 of Table 2: 



10 



15 



20 



25 



30 



Examples 3 

Exan^les 3 

Examples 3 

Examples 3 

Examples 3 

Examples 3 

Examples 3 

Examples 3 

Examples 3 

Examples 3 

Examples 3 

Examples 3 

Examples 3 
Exaznples 3 
Examples 3 
Examples 3- 
Examples 3- 
Exanples 3- 
Examples 3- 
Examples 3- 
Examples 3- 
Examples 3- 
Examples 3- 
Examples 3- 
Examples 3- 



-1 to 3-203, Rla is CH2CH3; 
-204 to 3-406, Rla is CF3; 
-407 to 3-609, Rla is SCH3; 
-610 to 3-812, is SOCH3; 

-813 to 3-1015, Rla is SO2CH3; 
-1016 to 3-1218, Rla is CI; 
-1219- to 3-1421 



-1422 to 3-1624 
-1625 to 3-1827 
-1828 to 3-2030 
-2031 to 3-2233 
-2234 to 3-2436 

•2437 to 3-2639 
-2640 to 3-2842 
■2843 to 3-3045 
■3046 to 3-3248 
■3249 to 3-3451 
■3452 to 3-3654 
•3655 to 3-3857 

•3858 to 3-4060 
•4061 to 3-4263 
■4264 to 3-4466 
'4467 to 3-4872 
■4873 to 3-5075 
5076 to 3-5287 
310 



Rla is F; 
Rla is CO2CH3; 
Rla is CH2OCH3; 
R^a is CONH2; 
R^^ is -CN; 
R^a is CH2NHCH3; 
Rla is CH2NHSO2CH3; 
Ria is l-imida2olyl-CH2; 
Rla is Br; 

r1^ is 5-tetrazolyl; 

Rla is N(CH3)2; 

Rla is NHCH3; 

Rla is SO2NH2; 

r1^ is 2 -pyridine; 

Rla is 3 -pyridine; 

Rla is 4-pyridine; 

Rla is 2-pyridine-N-oxide; 

Rla is 3-pyridine-N-oxide; 

Rla is 4-pyridine-N-oxide; 
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Examples 3-5288 to 3-5481, R^a is OCH3; 

Examples 3-5482 to 3-5684, Rla is CH2OC (ONHCHs; 

Examples 3-5685 to 3-5887, R^a is CH2NHCO2CH3; 

Examples 3-5888 to 3-6090, R^a is CH2NHC(0)NHCH3; and, 

5 Exanqples 3-6091 to 3-6293, R^-a is h. 



Table 4 




G 



Ex# 


G 


4-1. 


4 -me thoxyphenyl 


4-2. 


2-aminomethylph^yl 


4-3. 


3 -aminomethylphenyl 


4-4. 


2 -amidophenyl 


4-5. 


2 -amido- 4 -methoxy-pheny 1 


4-6. 


3 -amidophenyl 


4-7. 


3 -chlorophenyl 


4-8. 


3-amino-4-chloro-phenyl 


4-9. 


2 -aminosul f onyl -phenyl 


4-10. 


2 - aminosul f onyl - 4 -me thoxyphenyl 


4-11. 


3- (1 ' , 2 ' , 4 ' -triazolin-5 ' -on-3 ' - 
yl) phenyl 


4-12. 


i-aminoisoguinoiin-6-yi 


4-13. 


l-aminoisoguinolin-7-yl 


4-14. 


4-aminoquinazol- 6-yl 


4-15. 


4-aminoquinazol-7 -yl 
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4-16 . 


3 -aniinobenzisoxazol- 5-yl 


4-17. 


3-aminobenzisoxa2ol-6-yl 


4-18. 


3-aininoindazol-5 -y 1 


4-19. 


3-aininoindazol-6-yl 


4-20. 


indolin-5-yl 


4-21. 


indolin-6-yl 


4-22. 


2-naphthyl 


4-23 . 


3 -aioido-naphth- 2 -yl 


4-24. 


3-methylsulf onyl-naphth-2 -yl 


4-25. 


3 - aininomethyl -naphth- 2 -yl 


4^26. 


3-fluoro-naphth-2-yl 


4-27. 


3 -chloro-naphth-2 -yl 


4-28. 


3 -aioinosulf onyl-naphth-2 -yl 


4-29. 


6-chloro-naphth-2 -yl 



Table 5 




Ex» 


Rla 


6 


5-1. 


CH3 


4 -me thoxyphenyl 


5-2. 


CH2CH3 


4 -me thoxypheny 1 


5-3. 


CF3 


4 -me thoxypheny 1 


5-4. 


SCH3 


4 -me thoxypheny 1 


5-5. 


SOCH3 


4 -me tho3cyphenyl 


5-6. 


SO2CH3 


4 -me th03Q^henyl 


5-7. 


CI 


4 -me thp3c/phenyl 


5-8. 


P 


4 -me thoxyphenyl 
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5-9. 


COoCH, 


4 — me tlio^cvnheTivl 


5-10. 


CHoOCH, 




5-11. 


CONH9 


4 —me t h oxvohe* nv 1 


5-12 . 


CN 


^ — meunoxypnenyx 






4 -me thoxypheny 1 


R— 1 A 


v«ci2^*^*3^2 3 


4 -me tho3cypheny 1 




•Ip J.XltXV4C* AvXjf X V^JIQ 


4 -me thoxypheny 1 


□ XD . 


^ UdoXGLAVi/Xj^X 


4 -me thoxypheny 1 


D-17 . 


Br 


4 -me tho3cyphenyl 


3-lo . 


5 - t e trazolyl 


4 -me thoxypheny 1 


5-19. 


N(CH3)2 


4 -me tho3cypheny 1 


5-20. 


NHCH3 


4 -me thoxypheny 1 


5-21. 


SO2NH2 


4 -me thoxypheny 1 


5-22. 


2 -pyridine 


4 -me thoxypheny 1 


5-23. 


3 -pyridine 


4 -me thoxyphenyl 


5-24. 


4 -pyridine 


4 -me thoxyphenyl 


5-25 . 


2 -pyridme-N-oxide 


4 -me thoxyphenyl 




0 — pyx xci xne — iM — oxx ae 


4 -methoxypheny 1 


5-27. 


4 -iDvr idine— N— oxide 


4 — m i" Vi nwT^li ^tt\7''7 

V Xllw ^XXU^^jr ^yxxcxx_y X 


5-28. 


OCH3 


4 -me thoxyphenyl 


5-29. 


CH20C(0)NHCH3 


4 -me thoxyphenyl 


5-30. 


CH2NHCO2CH3 


4 -methoxypheny 1 


5-31. 


CH2NHC(0)NHCH3 


4 -me thoxyphenyl 


5-32. 


H 


4 -me thoxypheny 1 



For Examples 5-33 through 5-64, 6 is 2-aminomethylphenyl 

and Ria is as .shown in Exaicrples 5-1 through 5-32. 
For Examples 5-65 through 5-96, G is 3-aminomethylphenyl 
5 and R^a is as shown in Exanrples 5-1 through 5-32. 

For Examples 5-97 through 5-128, G is 2-amidophenyl and Rla 

is as shown in Exanples 5-1 through 5-32. 
For Examples 5-129 through 5-160, G is 2-amido-4- 

methoxyphenyl and R^a is as shown in Examples 5-1 
10 through 5-32. 

For Examples 5-161 through 5-192, G is 3-amidophenyl and Rla 

is as shown in Exairtples 5-1 through 5-32. 
For Examples 5-193 through 5-224, G is 3-chlorophenyl and 

Rla is as shown in Examples 5-1 through 5-32. 
15 For Examples 5-225 through 5-256, G is 3-amino-4- 

chlorophenyl and R^a ig as shown in Examples 5-1 

through 5-32. 
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For Exan5)les 5-257 through 5-288, G is 2- 

amlnosulf onylphenyl and R^^ is as shown in Examples 5-1 
through 5-32. 

For Examples 5-289 through 5-320, G is 2-aminosulf onyl-4- 
5 methoxyphenyl and R^* is as shown in Examples 5-1 

through 5-32. 

For Exanples 5-321 through 5-352, G is 3- (1' ,2 ' , 4'- 

triazolin-5'-on-3 '-yl) phenyl and R^^ is as shown in 
Examples 5-1 through 5-32. 
10 For Examples 5-353 through 5-384, G is 1-aminoisoquinolin- 

6- yl and R^^ is as shown in Examples 5-1 through 5-32 • 
For Examples 5-385 through 5-416, G is 1-aminoisoquinolin- 

7- yl and R^^ is as shown in Examples 5-1 through 5-32. 
For Examples 5-417 through 5-448, G is 4-aminoquinazol-6-yl 

15 and R^^ is as shown in Examples 5-1 through 5-32. 

For Examples 5-449 through 5-480, G is 4-aminoguinazol-7-yl 

and R^^ is as shown in Exanples 5-1 through 5-32. 
For Examples 5-481 through 5-512, G is 3-aminobenzisoxazol- 

5- yl and R^^ is as shown in Examples 5-1 through 5-32. 
20 For Examples 5-513 through 5-544, G is 3-aminobenzisoxazol- 

6- yl and R^^ is as shown in Examples 5-1 through 5-32. 
For Examples 5-545 through 5-576, G is 3-aminoindazol-5-yl 

and R^^ is as shown in Exaiiples 5-1 through 5-32. 
For Examples 5-577 through 5-608, G is 3-aminoindazol-6-yl 
25 and R^^ is as shown in Exaitples 5-1 through 5-32. 

For Examples 5-609 through 5-640, G is indolin-5-yl and R^^ 

is as shown in Examples 5-1 through 5-32. 
For Examples 5-641 through 5-672, G is indolin-6-yl and rI^ 

is as shown in Examples 5-1 through 5-32. 
30 For Examples 5-673 through 5-704, G is 2-naphthyl and Rla is 

as shown in Examples 5-1 through 5-32. 
For Examples 5-705 through 5-736, G is 3-amido-naphth-2-yl 

and R^^ is as shown in Exaniples 5-1 through 5-32. 
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For Examples 5-737 through 5-768, G is 3-inethylsulfonyl- 

naphth-2-yl and Ria is as shown in Examples 5-1 through 
5-32. 

For Exainples 5-769 through 5-800, G is 3-aminomethyl- 
5 naphth-2-yl and Rla is as shown in Examples 5-1 through 

5-32. 

For Examples 5-801 through 5-832, G is 3-f louro-naphth-2-yl 

and R^a is as shown in Examples 5-1 through 5-32. 
For Examples 5-833 through 5-864, G is 3-chloro-naphth-2-yl 
10 and Rla is as shown in Examples 5-1 through 5-32. 

. For Examples 5-865 through 5-896, G is 3-aminosulf onyl- 

naphth-2-yl and R^a is as shown in Examples 5-1 through 
5-32. 

For Examples 5-897 through 5-928, G is 6-chloro-naphth-2-yl 
15 and Rla is as shown in Examples 5-1 through 5-32. 

Ntmierous modifications and variations of the present 
invention are possible in light of the above teachings. It 
is therefore to be understood that within the scope of the 
20 appended claims, the invention may be practiced otherwise 
that as specifically described herein. 
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WHAT IS CLAIMED IS: 

1. A confound of Foanmula I: 

P4-P-M-M4 

I 

5 or a stereoisomer or pharmaceutically acceptable salt 
ther eo f , wherein ; 

M is a 3-10 membered carbocycle or a 4-10 menibered 

heterocycle, consisting of: carbon atoms and 1-3 
10 heteroatoms selected from O, S(0)p, N, and NZ^; 

ring M is substituted with 0-3 R^^ and 0-2 carbonyl groups, 
and there are 0-3 ring double bonds; 

15 P is fused onto ring M and is a 5, 6, or 7 membered 



20 ring P is substituted with 0-3 R^^ and 0-2 carbonyl groups, 
and there are 0-3 ring double bonds; 

alternatively, ring P is absent and P4 is directly attached 
to ring M, provided that when ring P is absent,* P4 and 



carbocycle or a 5, 6, or 7 membered heterocycle, 
consisting of: carbon atoms and 1-3 heteroatoms 
selected from O, S(0)p, and N; 



25 



M4 are attached to the 1,2, 1,3, or 1,4 positions of 
ring M; 



one of P4 and M4 is -Z-A-B and the other -G^-G; 



30 G is a group of Formula Ila or lib: 





lla 



lib 
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ring D, including the two atoms of Ring E to which it is 
attached, is a 5-6 membered ring consisting of: 
carbon atoms and 0-2 heteroatoms selected from the 
group consisting of N, 0, and S(0)p; 

5 

ring D is substituted with 0-2 R and there are 0-3 ring 
double bonds ; 

E is selected from phenyl, pyridyl, pyrimidyl, pyrazinyl, 
10 and pyridazinyl, and is substituted with 1-2 R; 

alternatively, ring D is absent and ring E is selected from 
phenyl, pyridyl, pyrimidyl, pyrazinyl, pyridazinyl, 
pyrrolyl, pyrazolyl, imidazolyl, isoxazolyl, oxazolyl, 
15 triazolyl, thienyl, and thiazolyl, and ring E is 

substituted with 1-2 R; 

alternatively, ring D is absent and ring E is selected from 
phenyl, pyridyl, pyrimidyl, pyrazinyl, pyridazinyl, 

20 pyrrolyl, pyrazolyl, imidazolyl, isoxazolyl, oxazolyl, 

triazolyl, thienyl, and thiazolyl, and ring E is 
substituted with 1 R and with a 5-6 membered 
heterocycle consisting of: carbon atoms and 1-4 
heteroatoms selected from the group consisting of N, 

25 0, and S(0)p, vflierein the 5-6 membered heterocycle is 

substituted with 0-1 carbonyl and 1-2 R and there are 
0-3 ring double bonds; 

R is seliected from H, Ci«4 alkyl, F, Cl, Br, I, OH, OCH3, 
30 OCH2CH3, OCH(CH3)2, OCH2CH2CH3, CN, C ( =NR8 ) NR^R^ , 

NHC{=NR8)NR7r9, ONHC(=NR8)NR7r9, NR8cH(=NR7), NH2, 
lSIH(Ci-3 alkyl), N{Ci-3 alkyl}2, C(=NH)NH2, CH2ISIH2, 
CH2NH(Ci-3 alkyl), CH2N(Ci«3 alkyl)2, CH2CH2NH2, 
CH2CH2NH(Ci_3 alkyl), CH2CH2N(Ci^3 alkyl) 2, 
35 (CR8R5)tC(0)H, (CR8r9) tC {0)r2c, (CR8r9) tNR^RS, 
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(CR8R9)tC(0)NR7R8^ (CR8r9) tNR^C (O) R7, (CR8R9)tOR3, 
(CR8R9)tS(0)pNR7R8, (CR^R^) tNR^S (O) pR^, (CR8R5)tSR3, 
(CR8R9)tS(0)R3, {CR8R9)tS(0)2R^/ and OCF3; 

5 alternatively, when 2 R groups are attached to adjacent 
atoms, they combine to form methylenedioxy or 
e thy 1 enedi oxy ; 

A is selected from: 
10 C3-10 carbocycle substituted with 0-2 R^, and 

5-12 membered heterocycle consisting of: carbon atoms 
and 1-4 heteroatoms selected from the group consisting of 
N, 0, and S(0)p, and substituted with 0-2 R^; 

provided that A is other than a dihydro-benzopyran; 

B is — ^ ; provided that Z and B are attached to 
different atoms on A cind that the A-X-N moiety forms 
other than a N-N-N group; 

20 provided that B is other than triazolone, quinolone, or 

isoquinolone, wherein the triazolone, quinolone, and 
isoguinolone groups are substituted or unsubstituted; 



Ql is selected from C=0 and SO2; 

25 

ring Q is a 4-8 membered monocyclic or bicyclic ring 

consisting of, in addition to the N-Qi group shown, 
carbon atoms and 0-2 heteroatoms selected from NR^^^ q, 
S, S(0), and 8(0)2/ wherein: 
30 0-2 double bonds are present within the ring and 

the ring is substituted with 0-2 R^*; 
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alternatively, ring Q is a 4-8 membered monocyclic or 

bicyclic ring to which another ring is fused, wherein: 
the 4-7 meitibered' ring consists of, in addition to 
the shown amide group, carbon atoms and 0-2 
5 heteroatoms selected from NR*c, 0, S, S{0), and 8(0)2, 

and 0-2 double bonds are present within the ring; 

the fusion ring is phenyl or a 5-6 membered 
heteroaromatic consisting of carbon atoms and 1-2 
heteroatoms selected from NR^c, o, S, S{0), and 3(0)3; 
10 ring Q, which includes the 4-7 membered ring and 

the fusion ring, is substituted with 0-3 R^a. 

alternatively, two non-adjacent atoms of one of the rings 
of ring Q are bridged with 1-2 atoms selected from: 
15 carbon atoms, NR^c, 0, S, S(0), and 8(0)3, provided 

bonds other than 0-0, S(0)p-0, S(0)p-S(0)p, N-O, and 
N-S(0)p are present; 

X is absent or is selected from - iCR^R^^) i.^- , 
20 -CR2(CR2R2b) (CH2)t-, -C(0)-, -C(=]!JRlc) -, -CR2 (NR1cr2 ) _ , 

-CR2(0r2)-, -CR2(sr2)_, -C (0) CR2R2a_ , -CR2R2ac{0) , 
-S(d)-, -8(0)2-, -8CR2R2a_, -S (0) CR2R2a_, -g (0) 2CR2R2a_, 
-CR2R2as(0)-, -CR2R2as(o)2-, -8 (0) 2NR2CR2R2a_ , 
-NR2s(0)2-, -CR2R2aini2s(o)2-, -NR2s (O) 2CR2R2a_, 
J5 -NR2c(0)-, -C(0)NR2CR2R2a_, -nr2c (O) CR2R2a_ , 

-CR2R2aNR2c(0)-, -NR2CR2R2a_, and -0CR2R2a_, 

Ql is absent or is selected from (CR^RSa) 

(CR3R3a) o_2CR3=CR3 (CR3R3a) , (CR3R3a) q_^c^ (CR3R3a) ^ 
10 (CR3R3a)yC(0) (CR3R3a)„, (CR3R3a)^C(0)0(CR3R3a)^, 

(CR3R3a) ^OC (O) (CR3R3a) ^, (CR3R3a) (CR3R3a) ^, 
(CR3R3a)^3b(CR3R3a),,, (CR3R3a)^C (0)N3b(CR3R3a)^, 
(CR3R3a)^N3bc(0) (CR3R3a)^, (CR3R3a)^0C (0)N3b(CR3R3a)^, 
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( CR^R^a ) uN^k: { 0 ) 0 ( CR^R^a ) « , ( CR^R^^ ) yN^bc ( O ) N^^^ ( CR3R3a ) ^, 
(CR3R3a)^N3bc{s)N3»5(CR3R3a)„, {CR3R3a)uS (CR3R3a)„, 
(CR3R3a)^S(0) (CR3R3a)„, (CR3R3a)yS (0)2 (CR3R3a)^, 
(CR3R3a)uS{0)N3b(CR3R3a)^, {CR3R3a)^N3bS (0) 2 (CR3R3a)^, 
(CR3R3a) (0 ) gNSb {CR3R3a) (CR3R3a) ^Zbg (q) 2N3b (CR3R3a) 
(CR3R3a) ^NR3e (CR3R3a) 

(CR3R3a)yC(0) (CR3R3a) (O) (CR3R3a)„, 
{CR3R3a) uNR3b (CR3R3a) (0) NR3b (CR3R3a) ^, 
(CR3R3a)^NR3bc(0) (CR3R3a)yC (O) {CR3R3a)^, 
( CR3R3a ) ( O ) ( CR3R3a ) ( 0 ) NR3b ( CR3R3a ) ^ , 
(CR3R3a)„NR3bc(0) (CR3R3a)uC(0)NR3b(CR3R3a)^^ 
(CR3R3a)^s(0)NR3bC(0) (CR3R3a)„, 
(CR3R3a) (0) NR3bS ( 0) 2 (CR3R3a) ^, and 

(CR3R3a)yS(0)2NR3*>C{0)NR3bCR3R3a)^, wherein u + w total 
0, 1, 2, 3, or 4, provided that does not form an 
N-S, NCH2N, NCH2O, or NCH2S bond with either group to 
which it is attached; 

Z is selected from a bond, -(CR3R3e) 

(CR3R3e)qO(CR3R3e)qi, (CR3R3e)qNR3b(cR3R3e)g^^ 

(CR3R3e)qC(0) (CR3R3e)qj^, (CR3R3e)qC(0)0(CR3R3e)q3^, 

(CR3R3e)qOC(0) (CR3R3e)qi, (CR3R3e)qC{0)NR3b(CR3R3e)qi, 

(CR3R3e)^3bc(0) (CR3R3e)qi, (CR3R3e)^c(0)0(CR3R3e)qi, 

(CR3R3e) qQC (0) NR3b (CR3R3e) 

(CR3R3e) ^3bc (o) O (CR3R3e) ^j^^ 

{ CR3R3e ) qNR31>C ( 0 ) NR3b ( CR3R3e ) , 

(CR3R3e)gC(0) {CR3R3e) (0) (CRSRSe)^^, 

( CR3R3e ) qNR3fa ( CR3R3e ) qC { 0 ) NR3b ( CR3r3 e ) , 

(CR3R3e)qNR3bc(0) (CR3R3e) qC (0) (CR3R3e)q3^, 

(CR3R3e) qC (0) {CR3R3e)qC (0)NR3b (CR3R3e)q3^, 

(CR3R3e) qNR3bc (O) (CR3R3e) qC (0) NR3b (CR3R3e) q^ , 

(CR3R3e) qS (CR3R3e) q^, (CR3R3e)qS (O) (CR3R3e) q^, 

320 



wo 03/026652 PCTAJS02/29491 

(CR3R3e) ^ (Q) 2 (CR3R3e) , (CR3R3e) qS02NR3b (CR3R3e) ^3^, 

(CR3R3e) qNR3bs02 (CR3R3e) ^ 

(CR3R3e)qS(0)NR3bC(0) (CRSRSe)^^^, 

{CR3R3e)gC(0)NR3bS(0)2(CR3R3e)qj^, and 
5 (CR3R3e)^3bso2NR3b(CR3R3e)qj, ^rtierein q + gl total 0, 

1, 2, 3, or 4, provided that Z does not form a N-S, 
NCH2N, NCH2O, or NCH2S bond with either group to which 
it is attached; 

10 provided that B-A-Z form other than a pyridone-phenyl-CH2 , 
pyridone-pyric^l-CH2, or pyridone-pyr imidyl-CH2 , 
wherein the pyridone, phenyl, pyridyl, and pyrimidyl 
groups cLre substituted or unstjdjstituted; 

15 Z2 is selected from H, S(0)2NHR3b, c(0)R3b, C{0)NHR3b, 

C(0)0R3f, S(0)R3f, S(0)2R3f, Ci_6 alkyl substituted with 
0-2 Rla, C2-6 alkenyl substituted with 0-2 R^a, C2-6 
alkynyl substituted with 0-2 R^^, 

-(Co-4 alkyl) -C3_io carbocycle substituted with 0-3 Rla, 
20 and -(C0-4 alkyl) -5-10 merabered heterocycle substituted 

with 0-3 Ria and consisting of: carbon atoms and 1-4 
heteroatoms selected from the group consisting of N, 
O, and S(0)p; 



25 Rla, at each occurrence, is selected from H, - (CR3R3a)y_Rlb, 
- (CR3r3*) r-CR^RlJ^Rlb, - (CR3R3a) ^..q- (CR3R3a) ^.-Rlb, .Cg.g 
eakenylene-Rlb, -C2-6 alkynylene-R^b, 
-(CR3R3a)j._c(=NRlb)NR3Rlb, NR3cR3R3aRlc, .OCR3R3aRlc^ 
SCR3R3aRlc, Hr3 (CR3R3a) ^ (CR3R3a) ^.Rlb, 

30 C(0)NR2(CR3R3a)2(CR3R3a)tRlb, CO2 {CR3R3a) 3 {CR3R3a) ^Rlb, 

0 (CR3R3a) 3 (CR3R3a) ^Rlb, 3 (CR3R3a) 3 (CR3R3a) ^.Rlb, 
S (0) p (CR3R3a) ^Rld, 0 (CR3R3a) ^.Rld, mr3 (CR3R3a) ^Rld, 
OC (0)NR3 (CR3R3a) j,Rld^ nr3c (0)NR3 (CR3R3a) ^j^ld, 
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NR3C(0)0(CR3R3a)rRld, and NR^C (O) (CR^RSa) ^.Rld^ provided 

that Rla forms other than an N-halo, N-S, 0-0, or N-CN 
bond; 

5 alternatively, when two R^^ groups are attached to adjacent 
atoms, together with the atoms to which they are 
attached they form a 5-7 membered ring consisting of: 
carbon atoms and 0-2 heteroatoms selected from the 
group consisting of N, O, and S(0)p, this ring being 
10 substituted with 0-2 R^^ and 0-3 ring double bonds; 

R^^ is selected from H, C1-3 alkyl, F, CI, Br, I, -CN, -N02# 
-CHO, {CF2)rCF3, (CR3R3a) j^0R2, NR2R2a^ C{0)R^^, C02R2b, 
0C(0)R2, (CF2)rC02R2a, S(0)pR2i>, NR2 (CH2) rOR2, 

15 C(=NR2c)NR2R2a^ NR2c(0)R2b, NR2c(0)NHR2, NR2c(0)2R2a, 

OC (0)NR2R2a^ C(0)NR2R2a^ C (0)NR2 (CH2) rOR^# S02NR2R2a, 
NR2s02R2, C(0)NR2s02R2, C3-6 carbocycle substituted with 
0-2 R^^, and 5-10 membered heterocycle consisting of 
carbon atoms and from 1-4 heteroatoms selected from 

20 the group consisting of N, O, and S(0)p, and 

substituted with 0--2 R^*^, provided that R^^ forms other 
than an 0-0, N-halo, N-S, or N-CN bond; 



Rlc is selected from H, CH(CH20R2)2, C(0)R2c, C(0)NR2R2a^ 
25 S(0)R2, S(0)2R2, and S02NR2R2a; 

R^^ is selected from C3-6 carbocycle substituted with 0-2 

R^^ and 5-10 membered heterocycle consisting of carbon 
atoms and from 1-4 heteroatoms selected from the group 
30 consisting of N, 0, and S(0)p, and substituted with 

0-2 R^^, provided that Rid forms other than an N-S 
bond; 
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r2, at each occurrence, is selected from H, CP3, alkyl, 
benzyl, - (CH2)r-C3-io carbocycle sxibstituted with 0-2 
R^h^ and - (CH2)r'"5~10 membered heterocycle consisting 
of: carbon atoms and 1-4 heteroatoms selected from 
5 the group consisting of N, O, and S(0)p, and 

substituted with 0-2 R^b. 

R2a, at each occurrence, is selected from H, CF3, 

Ci-6 alkyl, benzyl, - (CH2)r-C3-io carbocycle substituted 
10 with 0-2 R^h^ and -(CH2)r-5-10 membered heterocycle 

consisting of: carbon atoms and 1-4 heteroatoms 
selected from the group consisting of N, O, and S(0)p, 
and sxobstituted with 0-2 R^h. 

. 15 alternatively, r2 and R2a, together with the atom to which 
they are attached, combine to form a 5 or 6 membered 
saturated, partially satxirated or unsaturated ring 
substituted with 0-2 R^b and consisting of: 0-1 
additional heteroatoms selected from the group 

20 consisting of N, 0, and S(0)p; 

R2b, at each occurrence,, is selected from CF3, C1-4 alkoxy 
, substituted with 0-2 R*^, Ci-e alkyl substitutefi with 
0-2 R^h^ -(CH2)r-C3-io carbocycle substituted with 0-2 
25 R*b^ and -(CH2)r-5-10 membered heterocycle consisting 

of: carbon atoms and 1-4 heteroatoms selected from 
the group consisting of N, 0, and S(0)p, and 
substituted with 0-2 R^b. 

30 r2c^ at each occurrence, is selected from CF3, OH, C1-4 

alkoxy, Ci-g all^yl, - (CH2)r-C3-io carbocycle substituted 
with 0-2 R^b^ and -(CH2)r75"10 membered heterocycle 
containing from 1-4 heteroatoms selected from the 
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group consisting of N, 0, and S(0)p, and substituted 
with 0-2 R^b; 

r3, at each occurrence, is selected from CH3, CH2CH3, 
5 CH2CH2CH3, CH(CH3)2, CH2CH2CH2CH3, CH2CH(CH3)2, 

CH(CH3)CH2CH3, C(CH3)3, benzyl, and phenyl; 

R^a, at each occurrence, is selected from H, CH3, CH2CH3, 
CH2CH2CH3, CH(CH3)2, CH2CH2CH2CH3, CH2CH(CH3)2* 
10 CH(CH3)CH2CH3, €(^3)3, benzyl, and phenyl; 

alternatively, R^ and R^^, together with the nitrogen atom 
to which they are attached, combine to form a 5 or 6 
membered saturated, partially unsaturated, or 
15 unsaturated ring consisting of: carbon atoms, the 

nitrogen atom to which R^ and R^* are attached, and 0-1 
additional heteroatoms selected from the group 
consisting of N, O, and S(0)p; 

20 r3^, at each occurrence, is selected from H, Ci-e alkyl 

substituted with 0-2 R^^, C2-6 alkenyl substituted with 
0-2 Rla, C2-6 alkynyl substituted with 0-2 R^^, 
-(C0-.4 alkyl) -5-10 membered carbocycle substituted with 
0-3 R^^, and -(Co-4 alkyl)- 5-10 membered heterocycle 

25 substituted with 0-3 R^^ and consisting of: carbon 

atoms and 1-4 heteroatoms selected from the group 
consisting of N, O, and S(0)p; 

r3c, at each occurrence, is selected from CH3, CH2CH3, 
30 CH2CH2CH3, CH(CH3)2/ CH2CH2CH2CH3, CH2CH (013)2/ 

CH(CH3)CH2CH3, €(^3)3, benzyl, and phenyl; 
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R^d, at each occurrence, is selected from H, CH3, CH2CH3, 
CH2CH2CH3, CH(CH3)2. CH2CH2CH2CH3, CH2CH(CH3)2. 
CH(CH3)CH2CH3, €1,4 alky 1 -phenyl, and C(=0)r3c; 



5 R^e, at each occurrence, is selected from H, S02NHR3, 

S02NR3r3, C(0)R3, C(0)NHR3, C(0)0R3f, S(0)R3f, S(0)2R3^/ 
Ci«6 alkyl substituted with 0-2 rI^, C2-6 alkenyl 
substituted with 0-2 R^^, C2^s alkynyl sxabstituted with 
0-2 Rla^ -(Co-4 alkyl) -5-10 membered carbocycle 
10 substituted with 0-3 R^^, and -(C0-4 alkyl) -5-10 

membered heterocycle substituted with 0-3 R^^ and 
consisting of: carbon atoms and 1-4 heteroatoms 
selected from the group consisting of N, O, and S(0)p; 

15 R^^, at each occurrence, is selected from: Ci-e alkyl 

substituted with 0-2 R^^, C2-6 alkenyl substituted with 
0-2 Rla, C2-6 alkynyl substituted with 0-2 Rla, 
-(C0-.4 alkyl) -5-10 membered carbocycle substituted with 
0-3 Rla, and - (C0-4 alkyl) -5-10 membered heterocycle 

20 substituted with 0-3 rI^ and consisting of: carbon 

atoms and 1-4 heteroatoms selected from the group 
consisting of N, O, and S(0)p; 

R^, at each occurrence, is selected from H, =0, 
25 (CR3R3a)rOR2, F, Cl, Br, I, C1-4 alkyl, (CR3R3a)rCN, 

(CR3R3a)3.N02, (CR3R3a) ^NR2R2a^ (CR3R3a)rC (0)r2c, 
(CR3R3a) ^NRSq (0) r23^, (CR^RSa) (0)NR2R2a^ 
(CR3R3a) rNR2c (0)NR2R2a^ (cR3R3a) ( =:Nr2 ) NR2R2a ^ 
( CR3R3a ) ( =:NS ( 0 ) 2R^ ) NR2R2a , ( CR3R3a ) ^jjhc ( =NR2 ) NR2R2a ^ 
30 (CR3R3a) ^.c (0) NHC (=NR2)13R2R2a^ (CR^R^a) rS02]SIR2R2a, 

(CR3R3a)^NR2s02NR2R2a, (CR3R3a) j.nr2so2-Ci-4 alkyl, 
(CR3R3a) j.Nr2s02R5, (CR^RSa) (OpR^a, (CR^R^^) r (CF2) rCFs , 
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NHCH2R^c, 0CH2R^«, SCH2R1=, NH(CH2)2 (CH2)tR"», 
0(CH2)2(CH2)tR^'=, S(CH2)2(CH2)tR^^/ (CR3R3a) ^_5_6 
membered carbocycle substituted with 0-1 r5, and a 
(CR3R3a) ^-5-6 membered heterocycle consisting of: 
5 carbon atoms and 1-4 heteroatoms selected from the 

group consisting of N, 0, and S(0)p, and substituted 
with 0-1 rS; 

R^^, at each occurrence/ is selected from H, aO, 
10 (CR3R3a)rOR2, (CR3R3a)^p, (CR3R3a)^Br, (CR3R3a)rCl, 

Ci-4 alkyl, (CR3R3a) ^caj, (CR3R3a)^N02, (CR3R3a) jj!ni2R2a, 

(CR3R3a)^C(0)R2c, (CR3R3a) ^nr2c (0) R2b, 

(.CR3R3a) ^.c (0) NR2R2a, (CR3R3a) j.n=CH0R3 , 

(CR3R3a) j-C (0) NH (CH2 ) 2^^^^^. (CR3R3a) j.nr2c (Q ) NR2R2a, 
15 (CR3R3a)^c(=NR2)NR2R2a, (CR3R3a) ^.^hc (=NR2)NR2R2a^ 

(CR3R3a) rS02NR2R2a, (CR3R3a) rNR2S02NR2R2a, 

(CR3R3a)^2s02-Ci-4 alkyl, 

(CR3R3a)^C(0)NHS02-Ci-4 alkyl, (CR3R3a)NR2s02R5, 

(CR3R3a) (0) pR5a, (CR3R3a) ^ (CP2 ) rCFa , 
20 (CR3R3a)^_5_6 membered carbocycle substituted with 0-1 

rS, and a (.CR3R3a)y_5_6 membered heterocycle consisting 
of: carbon atoms and 1-4 heteroatoms selected from 
the group consisting of N, O, and S(0)p, and 
substituted with 0-1 r5; 

25 

R^b, at each occurrence, is selected from H, =0, (CH2)rOR3, 
(CH2)rF, (CH2)rCl, (CH2)rBr, (CH2)rI. Ci_4 alkyl, 
(CH2)rCN, {CH2)rN02, (CH2)rNR3R3a, (CH2)rC{0)R3, 
(CH2)rC(0)0R3c, (CH2)rNR^C (0)R3a, (CH2)r-C(0)NR3R3a, 
30 (CH2)rNR3C(0)NR3R3a, (C2l2)r'-C (=NR3)NR3R3a, 

( CH2 ) rNR3 c ( =nr3 ) NR3R3a , ( CH2 ) rS02NR3R3a , 
(CH2)rNR3s02NR3R3a, (CH2)rNR3S02-Ci_4 allQrl, 



326 



wo 03/026652 



PCT/US02/29491 



(CH2)rNR3S02CF3, (CH2) rNR3s02 -phenyl, (CH2 ) rS (0)pCF3 , 
(CH2)rS(0)p-Ci-4 allcyl, (CH2)rS(0)p-phenyl, and 
(CH2)r(CF2)rCP3; 

5 r4c, at each occurrence, is selected from H, Ci_4 alkyl 

(CR3R3a)^^OR2, (CR3R3a)^^i.^ (CR^R^a) rlBr, (CR^RSa) ^.^Cl, 
(CR3R3a)riCN, (CR3R3a)riN02, (CR3R3a)riNR2R2a, 
(CR3R3a) rC (0)R2c, (CRSrSh) j.^^2c (0) R2b, 
(CR3R3a) (0)NR2R2a, (CR3R3a) j.iN=CH0R3 , 
10 (CR3R3a)j.c(0)NH(CH2)2NR2R2a, (CR3R3a) j.3^KR2c (0)NR2R2a, 

(CR3R3a) ^^C (=NR2)NR2R2a, {CR3R3a) ^^nHC {=NR2)NR2R2a, 
(CR3R3a) j.S02NR2R2a, (CR3R3a) riNR2S02NR2R2a, 
(CR3R3a)^3^NR2S02-Ci-4 alkyl, 

(CR3R3a)^C(0)NHS02-Ci-4 alkyl, (CR3R3a)^iijR2s02R5, 

15 (CR3R3a)j.s(0)pR5a, (CR3R3a)j^(cP2)rCF3, 

(CR3R3a)^_5_g membered carbocycle substituted with 0-1 
r5, and a (CR3R3a)^_5_6 membered heterocycle consisting 
of; ceurbon atoms and. 1-4 heteroatoms selected from 
the group consisting of N, 0, and S(0)p, and 

20 substituted with 0-1 r5; 



r5, at each occurrence, is selected from H, Ci_6 alkyl, =0, 
(CH2)rOR3, F, CI, Br, I, -CN, NO2, (CH2 ) rNR^R^^, 
(CH2)rC(0)R3, (CH2 ) rC (0) 0R3c, (CH2) rNR3C (0) R3a, 
25 (CH2)rC(0)NR3R3a, (CH2) rNR3C (0)NR3R3a, (CH2) rCH (=N0R3d) , 

( CH2 ) rC ( =NR3 ) NR3R3a , ( CH2 ) rNR^C ( =NR3 ) ]!JR3R3a , 
(CH2)rS02NR3R3a, (CH2) rNR^S02NR3R3a, (CH2) rNR3S02-Ci_4 
allqrl/ (CH2)rNR3s02CF3, (CH2)rNR3S02-ph^yl, 
(CH2)rS(0)pCF3, (CH2) rS (0)p-Ci_4 alkyl, 
30 (CH2)rS(0)p-ph«iyl, (CF2)rCP3, phenyl substituted with 

0-2 r6, naphthyl substituted with 0-2 r6, and benzyl 
substituted with 0-2 R^; 
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R^^, at each occurrence, is selected from Ci-g alkyl, 

(CH2)rOR3, (CH2)rNR3R^^/ (CH2 ) rC (0) R3 , (CH2) rC (O) 0R3<=, 
(CH2)rNR3c(0)R3a, (CH2 ) rC (ONR^R^a, (CF2)rCF3, phenyl 
5 sxibstituted with 0-2 R^, naphthyl substituted with 0-2 

R^, and benzyl substituted with 0-2 R^, provided that 
R5a does not form a S-N or S(0)p-C(0) bond; 

R^, at each occurrence, is selected from H, OH, (CH2)rOR^f 
10 halo, Ci-4 alkyl, CN, NO2, (CH2)rNR2R2a, (CH2)rC (O) R2h, 

NR2c(0)R2fc, NR2c{0)NR2R2a^ C(=1SIH)NH2, NHC(=NH)NH2, 
S02NR2R2a, NR2S02NR2R2a, and NR2SO2C1-.4 alkyl; 

, at each occurrence, is selected from H, OH, Ci-g alkyl, 
15 Ci^6 alkyl-C(O)-, Ci^e alkyl-0-, (CH2)n-phenyl, 

Ci-4 alkyl-OC(O)-, Ce-io aryl-0-, 

Ce-io aryl-OC(O)-, Ce-io aryl-CH2-C (0) 

C1-.4 alkyl-C(0)0-Ci_4 allcyl-OC (0) 

Ce-io aryl-C(0)0-Ci-4 alkyl-OC(O)-, 
20 alkyl-NH2-C(0)-, phenyl-NH2-C(0)-, and 

phenyl -Ci«4 allQrl-C(O) -; 

r8, at each occurrence, is selected from H, C^.g alkyl, and 
(CH2)n-phenyl; 

25 

alternatively, R*^ and R^, when attached to the same 

nitrogen, combine to form a 5-10 membered heterocyclic 
ring consisting of carbon atoms and 0-2 additional 
heteroatoms selected from the group consisting of N, 
30 0, and S(0)p; 

R^, at each occurrence, is selected from H, Ci-e alkyl, and 
(CH2)n-ptienyl; 
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5 



n, at each occurrence, is selected from 0, 1, 2, and 3; 

at each, occxirrence, is selected from 0, 1, and 2; 

r, at each occurrence, is selected from 0, 1, 2, 3, 4, 5, 
and 6; 



rl, at each occurrence, is selected from 1, 2, 3, 4, 5, and 
Id 6; 

t, at each occurrence, is selected from 0, 1, 2, and 3; 
and, 

15 provided that when: 

(a) ring M is phenyl and is sxabstituted 1,2 by M4 and 

P4 and Gi is present, then Z-A is other than 

NHC{0)-thienyl, NHCHj-thienyl, NHC{0). -benzothienyl, and 

NHCH2~benzothienyl ; and, 
20 (b) B is 2-oxo-l~pyrrolidinyl and rings P~M are 1,7- 

dihydro~2-methyl-6H-purin-6-one, then G-G^ is other then 

unsxabstituted phenyl. 



25 2* A compound according to Claim 1, wherein; the 

compound is of Formula II: 




II 

or a stereoisomer or pharmaceutically acceptable salt 
3 0 thereof , wherein ; 
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ring M, including P^, P2, M^, and is a 5, 6, or 7 
member ed ccorbocycle or a 5, 6, or 7 membered 
heterocycle, consisting of: ccLcbon atoms and 1-3 
heteroatoms selected from 0, S(0)p, and NZ^; 

5 

ring M is substituted with 0-2 R^^ and 0-2 carbonyl groups / 
and there are 0-3 ring double bonds; 



ring including P^, P2/ and P3, is a 5 or 6 meinbered 
10 aromatic heterocycle, consisting of: carbon atoms and 

1-3 heteroatoms selected from 0, S(0)p, and N; 

alternatively, ring P, including P^, P2/ and P3, is a 5 or 6 
membered dihydro-aromatic heterocycle, consisting of: 
15 carbon atoms and 1-3 heteroatoms selected from O, 

S(0)p, and N; 

ring P is substituted with 0-2 R^^; 



20 one of P4 and M4 is -Z-A-B and the other -61-6; 
G is a group of Forroula Ila or lib: 

Ila lib 

25 

ring D, including the two atoms of Ring E to which it is 
attached, is a 5-6 membered ring consisting of: 
carbon atoms and 0-2 heteroatoms selected from the 
group consisting of N, O, and S(0)p; 

30 

ring D is siibstituted with 0-2 R and there are 0-3 ring 
double bonds; 
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E is selected from phenyl, pyridyl, pyrimidyl, pyrazinyl, 
and pyridazinyl, and is siibstituted with 1-2 R; 

alternatively, ring D is absent, and ring E is selected 
5 from phenyl, pyridyl, pyrimidyl, and thienyl, and ring 

E is substituted with 1-2 R; 



altematively, ring D is absent, ring E is selected from 
phenyl, pyridyl, and thienyl, and ring E is 

10 substituted with 1 R and substituted with a 5 membered 

heterocycle consisting of: carbon atoms and 1-4. 
heteroatoms selected from the group consisting of N, 
O, and S(0)p, wherein the 5 membered heterocycle is 
sidDstituted with 0-1 carbonyl and 1-2 R and there are 

15 0-3 ring double bonds; 

R is selected from H, Ci^4 alkyl, F, Cl, OH, OCH3, OCH2CH3, 
OCH(CH3)2. CN, C(=3SIH)NH2, C(=NH)NHOH, C (=NH)NH0CH3 , 
NH2, NH(Ci-3 alkyl), N(Ci-3 alkyl)2. C(=1SIH)NH2' CH2NH2, 
20 CH2NH(Ci>3 alkyl), CH2N(Ci.3 alkyl)2, (CR^rS) ^NR^rS, 

C(0)NR7r8^ CH2C(0)NR7Rfi, SiOjpNR^RS, CH2 S ( 0 ) pNR^RS , 
SO2R3, and OCF3; 



alternatively, when 2 R groups are attached to adjacent 
25 atoms, they combine to form methyl enedioscy or 

ethylenedioxy ; 

A is selected from: 

Cs^lO carbocycle sxibstituted with 0-2 R^, and 
30 5-10 membered heterocycle consisting of: carbon atoms 

and 1-4 heteroatoms selected from the group consisting of 
N, 0, and S(0)p, and substituted with 0-2 R^; 

provided that A is other than a dihydro-benzopyran; 
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Q 

B is ^ ; provided that Z and B are attached to 

different atoms on A and that the A-X-N moiety forms 
other than a N-N-N group; 

5 provided that B is other than triazolone, quinolone, or 

isoguinolone, wherein the triazolone, guinolone, and 
isoguinolone groups are substituted or \ins\ibstituted; 

Qi is selected from C=0 and SO2; 

10 

ring Q is a membered monocyclic or tricyclic ring 

consisting of, in addition to the N-Qi group shown, 
carbon atoms and 0-2 heteroatoms selected from NR^^^ q, 
S, S(0), and 3(0)2/ wherein: 
15 0-2 double bonds are present within the ring and 

the ring is substituted with 0-2 R^^; 

alternatively, ring Q is a 4-7 membered ring to which 
another ring is fused, wherein: 
20 the 4-7 membered ring consists of, in addition to 

the shown amide group, carbon atoms and 0-2 
heteroatoms selected from NR^°, 0, S, S(0), and 8(0)2 
and 0-1 double bonds are present within the ring; 
the fusion ring is phenyl or a 5-6 membered 
25 heteroaromatic consisting of carbon atoms and 1-2 

heteroatoms selected from NR^^, 0, and S; 

ring Q, which includes the 4-7 memberecj ring and 
the fusion ring, is substituted with 0-3 R^^; 

30 X is absent or is selected from - (CR2R2a)^_^-, -c(0)-, 
-C(0)CR2R2a-, -CR2R2ac (O) , -S(0)2-/ -S (0) 2CR2R2a- , 
-CR2R2as{0)2-, ~NR2s(0)2-. -NR2CR2R2a-, and -OCR2R2a-; 



332 



wo 03/026652 PCT/US02/29491 

Z is selected from a bond, CH2, CH2CH2, CH2O, OCH2, C(0), 
NH, CH2NH, NHCH2, CH2C(0), C(0)CH2, C{0)NH, NHC(O), 
NHC(0)CH2C<0)NH, S(0)2, CH2S(0)2, S(0)2(CH2), SO2NH, 
and NHSO2, provided that Z does not form a N-S, NCH2N, 
5 NCH2O, or NCH2S bond with either group to which it is 

attached; 

Z2 is selected from H, Ci_4 alkyl, phenyl, benzyl, C(0)R^^. 
S(0)R3f, and S{0)2B?^; 

10 

Rla is selected from H, - (CH2)r-R^*'/ - (CH(CH3) )r-R"', 
-{C^CH3)2)r-R^*', NHCH2R1C, 0CH2R1=, SCH2RI0, 
NH(CH2)2(CH2)tR^b, and 0(CH2)2(CH2)tR^b, provided that 
R^ fozms other than an N-halo, N-S, or N-CN bond; 

15 

alternatively, when two R^^ grroups are attached to adjacent 
atoms, together with the atoms to which they are 
attached they form a 5-7 membered ring consisting of: 
carbon atoms and 0-2 heteroatoms selected from the 
20 group consisting of N, O, and S(0)p, this ring being 

substituted with 0-2 R^^ and 0-3 ring double bonds; 

r1J3 is selected from H, CH3, CH2CH3, CH2CH2CH3, CH(CH3)2, F, 
CI, Br, I, -CN, -CHO, CF3, 0R2, NR2R2a^ C(0)R2b, C02R2b, 

25 0C(0)r2, C02R2a, S{0)pR2, NR2 (CH2) rOR2, NR2C(0)R2b, 

NR2c(0)NHR2, NR2C(0)2R2a, OC(0)NR2R2a, C(0)NR2R2a, 
C(0)NR2(CH2)rOR2, S02NR2R2a, NR2s02R2, 
C5-6 carbocycle substituted with 0-2 R*l>, and 
5-6 menibered heterocycle consisting of carbon atoms 

30 and from 1-4 heteroatoms selected from the group 

consisting of N, 0, and S(0)p, and substituted with 
0-2 R*J=, provided that R^*' forms other than an 0-0, 
N-halo, N-S, or N-CN bond; 
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Rlc is selected from H, CH(CH20R2)2, C{0)R2c, C(0)NR2R2a, 
S(0)R2, S(0)2R2, and S02NR2R2a; 

5 r2, at each occurrence, is selected from E, CF3, CH3, 

CH2CH3, CH2CH2CH3, CH(CH3)2/ CH2CH2CH2CH3, CH2CH(CH3)2r 
CH(CH3)CH2CH3, 0(^3)3, benzyl, C5-6 carbocycle 
sxibstituted *with 0-2 R^^, a C5-6 carbocyclic-GH2--group 
substituted with 0-2 R^, and 5-6 membered heterocycle 
10 consisting of: carbon atoms and 1-4 heteroatoms 

selected from the group consisting of N, O, and S(0)p, 
and substituted with 0-2 R^^; 

R2a, at each occurrence, is selected from H, CP3, CH3/ 
15 CH2CH3, CH2CH2CH3, CH(CH3)2, CH2CH2CH2CH3, CH2CH(CH3)2, 

CH{CH3)CH2CH3, 0(0113)3, benzyl, O5-6 carbocycle 

substituted with 0-2 R^^, and 5-6 membered heterocycle 
consisting of: carbon atoms and 1-4 heteroatoms 
selected from the group consisting of N, O, and S{0)p/ 
20 and substituted with 0-2 R^^; 

alternatively, r2 and R2a, together with the atom to which 
they are attached, combine to form a 5 or 6 membered 
saturated, partially saturated or unsaturated ring 
25 substituted with 0-2 R^^ and consisting of: 0-1 

additional heteroatoms selected from the group 
consisting of N, O, and. S(0)p; 

r2^, at each occurrence, is selected from OF3, O1-4 alkoxy, 
30 CH3, CH2CH3, CH2CH2OH3, CH(CH3)2, CH2CH2CH2CH3, 

CH2CH(CH3)2/ CH(CH3) CH2CH3 , C(CH3)3, benzyl, 
. C5-6 carbocycle substituted with 0-2 R*^, and 5-6 
membered heterocycle consisting of: carbon atoms and 
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1-4 heteroatoms selected from the group consisting of 
N, O, and S(0)p, and substituted with 0-2 R^b; 

R^^, at each occurrence, is selected from CF3, OH, 
5 Ci_4 alkoxy, CH3, CH2CH3, CH2CH2CH3, CH(CH3)2/. - 

CH2CH2CH2CH3, CH2CH(CH3)2, CH (CH3 ) CH2CH3 , C(CH3)3, 
benzyl, C5-6 carbocycle substituted with 0-2 R^^^ said 
5-6 membered heterocycle containing from 1-4 
heteroatoms selected from the group consisting of N, 
10 0, and S(0)p, and substituted with 0-2 R^b; 

r3, at each occurrence, is selected from H, CH3, CH2CH3, 
CH2CH2CH3, CH(CH3)2/ benzyl, and phenyl; 

15 R3a, at each occiirrence, is selected from H, CH3, CH2CH3, 
CH2CH2CH3, CH(CH3)2, benzyl, and phenyl; 

alternatively, and R^^, together with the nitrogen atom 
to which they are attached, combine to foinn a 5 or 6 
20 membered saturated, partially unsaturated, or 

unsaturated ring consisting of; carbon atoms and the 
nitrogen atom to which R^ and R^a are attached; 

r3c, at each occurrence, is selected from CH3, CH2CH3, 
25 CH2CH2CH3, CH(CH3)2, benzyl, and phenyl; 

R3d, at each occurrence, is selected from H, CH3, CH2CH3, 
CH2CH2CH3, CH(CH3)2, CH2-phenyl, CH2CH2 -phenyl, and 
C(=0)r3c; 

30 

r4, at each occurrence, is selected from H, =0, Or2, CH2OR2, 
(CH2)20R2, F, CI, Br, I, C1-4 alkyl, -CN, NO2, NR2R2a, 
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CH2NR2R2a, (CH2) 2NR2R2a, C(0)R2e, NR2c(0)R2b, C(0)NR2R2a, 

S02NR2R2a, S(0)pR5a, CF3, CF2CF3, 

5-6 membered carbocycle sxibstituted with 0-1 R^, and a 
5-6 membered heterocycle consisting of: carbon atoms 
5 and 1-4 heteroatoms selected from the group consisting 

of N, 0, and S(0)p, and substituted with 0-1 R^; 



R^a^ at each occurrence, is selected from H, =0, CH2OR2, 

Or2, CH2F, F, CH2Br, Br, CH2CI, Cl, Ci_4 alkyl, CH2-CN, 

10 -CN, CH2NO2, NO2, CH2NR2R2a, NR2R2a, CH2-C(0)R2c, 

C(0)R2c, NR2C(0)R2b, (CH2)rC (0)NR2R2a, NR2C (0)NR2R2a, 
(CH2)rS02NR2R2a, NR2S02NR2R2a, NR2S02-Ci_4 alJ?yl, 
NR2s02R5, (CH2)rS(0)pR5a, CH2CF3, CP3, CH2-5-6 membered 
carbocycle siabstituted with 0-1 R^, 5-6 membered 

15 carbocycle substituted with 0-1 R^, and 

a CH2-5-6 membered heterocycle consisting of: carbon 
atoms and 1-4 heteroatoms selected from the group 
consisting of N, 0, and S(0)p, and substituted with 0- 
1 r5, and 5-6 membered heterocycle consisting of: 

20 carbon atoms and 1-4 heteroatoms selected from the 

group consisting of N, O, and S(0)p, and siabstituted 

with 0-1 r5; 

R*b, at each occurrence, is selected from H, =0, Or3, 
25 CH2OR3, F, Cl, CH3, CH2CH3, CH2CH2CH3, CH(CH3)2, 

CH2CH2Cai2CH3, CH2CH(CH3)2» CH(CH3)CH2C3l3, €(013)3, -CN, 
N02/ NR3R3a, CH2NR3R3a, C(0)r3, CH2-C(0)R3, C(0)0R3c, 
CH2C(0)OR3c, NR3C(0)R3a, CH2NR3C (0)R3a, C(0)NR3R3a, 
CH2C(0)KR3R3a, NR3C (0)NR3R3a, cH2NR3C (0) NR3R3a, 
30 C(=lSIR3)NR3R3a, CH2C (=NR3) NR3R3a, NR3c (=]SIR3)NR3R3a, 

CH2NR3C(=NR3)NR3R3a, S02NR3R3a, CH2S02NR3R3a, 
NR3S02NR3R3a, CH2NR3S02NR3R3a, Nr3S02-Ci_4 alkyl/ 
CH2NR3S02-Ci-4 alkyl, NR3SO2CP3, CH2NR3SO2CF3, 

336 



wo 03/026652 



PCT/US02/29491 



Nr3S02 -phenyl, CH2NR3s02 -phenyl, S(0)pCP3, CH2S(0)pCF3, 
S(0)p-Ci_4 alkyl, CH2S(0)p-Ci-4 alkyl, S (O)p-phenyl, 
CH2S(0)p-phenyl, CF3, and CH2-CF3; 

5 r4c, at each occurrence, is selected from H, CH3, CH2CH3, 
CH2CH2CH3, CH(CH3)2/ CH2CH2CH2CH3, CH2CH (013)2, 
CH(CH3)CH2CH3, 0(^3)3, CH2OR2, CH2F, CH2Br, CH2CI, 
CH2CN, CH2NO2, CH2NR2R2a, C(0)R2o, CH2C(0)r2c, 
CH2NR2C(0)R2b, C(0)NR2R2a, CH2C (0)NR2R2a, 

10 CH2NR2c(0)NR2R2a, S02NR2R2a, CH2S02NR2R2a, 

CH2NR2S02NR2R2a, CH2NR2SO2-C1-4 alkyl, 
C (0)NHS02-Ci_4 alkyl, CH2C (0)NHS02-Ci_4 alkyl, 
CH2NR2SO2R5, S(0)pR5a, CH2S(0)pR5a, CF3, CH2CF3, 
5-6 member ed carbocycle substituted with 0-1 r5, 

15 CH2-5-6 membered carbocycle substituted with 0-1 r5, 

5-6 menibered heterocycle consisting of: carbon atoms 
and 1-4 heteroatoms selected from the group consisting 
of N, 0, and S(0)p, and substituted with 0-1 R^, and 
a CH2-5-6 meinbered heterocycle consisting of: carbon 

20 atoms and 1-4 heteroatoms selected from the group 

consisting of N, 0, and S(0)p, and substituted with 
0-1 R5; 

r5, at each occurrence, is selected from H, =0, CH3, CH2CH3, 
25 CH2CH2CH3, CH(CH3)2, CH2CH2CH2CH3 , CH2CH(CH3)2, 

CH(CH3)CH2CH3, 0(013)3, O^^' CH20R3, F, CI, -CN, NO2, 
NR3R3a, ai2NR3R3a, C(0)R3, CH2C(0)R3, C(0)0R3c, 
CH2C(0)OR3c, NR3C(0)R3a, C(0)NR3R3a, NR3c (0)NR3R3a, 
CH(=N0R3d), C(=MR3)NR3R3a, Nr3c (=NR3)NR3R3a, S02NR3R3a, 
30 NR3S02NR3R3a^ NR3s02-Ci-4 alkyl, NR3s02CF3, 

NR3s02 -phenyl, S(0)pCF3, S(0)p-Ci-4 alkyl. 
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S(0)p-phenyl, CP3, phenyl substituted with 0-2 R^, 
naphthyl substituted with 0-2 R^, and benzyl 
substituted with 0-2 R^; and, 

5 r6, at each occurrence, is selected from H, OH, 0r2, f, CI,. 
CH3, CH2CH3, CH2CH2CH3, CH(CH3)2» CH2CH2CH2CH3, 
CH2CH(CH3)2, CH ( CH3 ) CH2CH3 , €(^3)3, CN, NO2, NR2R2a, 
CH2NR2R2a, C(0)R2b, CH2C(0)R2b, NR2c{0)R2b, 
NR2C(0)IJR2R2a, C(=NH)NH2, NHC(=NH)NH2, S02NR2R2a, 
10 NR2S02NR2R2a, and NR2SO2C1-4 alltyl. 



3. A compound according to Claim 2, wherein; 
15 ring M is substituted with 0-2 R^^ and is selected from the 



group : 
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ring P, including Pj^, P2, P3, and P4 is selected from group 
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one of P4 and M4 is -Z-A-B and the other -G^-G; 
G is selected from the group: 
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61 is absent or is selected from (CR3r3^)i_3, 
5 (Cai3R3a)^C(0) (CR3R3a)„, (CR^R^^)^0(CR^B?&)^, 

(CR3R3a)^NR3b(CR3R3a)^, (CR3R3a)^C (0)NR3'=(CR3R3a)w, 
(CR3R3a) ^3bc (Q) (CR^R^a) ^, 

(CR3R3a)uNR^*'C (0) (CR3R3a)uC (0)NR3b(CR3R3a)^, 
(CR3R3a)^s(CR3R3a)^, (GR3R3a)^S (0) (CR3R3a)^, 
10 (CR3R3a)^s(0)2(CR3R3a)^, (CR3R3a)^S(0)NR3b(CR3R3a)^, 

(CR3R3a)^ NR3bs (O) 2 (CR3R3a),,, and 

(CR3R3a)^s(0)2NR31>(CR3R3a)„, wherein u + w total 0, 1, 
or 2, provided that does not form a N-S, NCH2N, 
NCH2O, or NCH2S bond with either group to which it is 
15 attached; 
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A is selected from one of the following carbocyclic and 

heterocyclic groups which are substituted with 0-2 R^; 

phenyl, pip^ridinyl, piperazinyl/ pyridyl, 
pyrimidyl, furanyl, morpholinyl, thienyl, pyrrolyl, 
5 pyrrolidinyl, oxazolyl, isoxazolyl, thiazdlyl, 

isothiazolyl, pyrazolyl, imidazolyl, 
1,2,3 -oxadiazolyl / 1,2, 4-pxadiazolyl , 
1,2, 5"Oxadiazolyl , 1,3, 4-oxadiazolyl , 
l,2,3~thiadiazplyl, 1,2, 4-thiadiazolyl, 
10 1,2,5-thladiazolyl, 1,3 , 4-thiadiazolyl, 

1.2.3- triazolyl, 1,2, 4-triazolyl, 1,2,5-triazolyl, 

1.3. 4- triazolyl , benzof uranyl , benzothiof uranyl , 
indolinyl, indolyl, benzimidazolyl, benzoxazolyl, 
benzthiazolyl, indazolyl, benzisoxazolyl , 

15 benzisothiazolyl, and isoindazolyl; 




Q 

B is ^^^-^ — ^ ; provided that Z and B sire attached to 
different atoms on A; 

20 provided that B is other than triazolone, quinolone, or 

isoquinolone, wherein the triazolone, quinolone, and 
isoguinolone groups are substituted or unsubstituted; 



Qi is selected from C=0 and SO2; 



25 



ring Q is a 5-7 membered ring consisting of, in addition to 
the N-Qi group shown, carbon atoms and 0-2 heteroatoms 
selected from NR^^^ S, S(0), and 3(0)2/ wherein: 

0-2 double bonds are present within the ring and 
30 the ring is substituted with 0-2 R*^; 

alternatively, ring Q is a 5-7 membered ring to which 
another ring is fused, wherein: 
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the 5-7 membered ring consists of, in addition to 
the shown amide group, carbon atoms and 0-2 
heteroatoms selected from NR^^, O, S, S(0), and S(0)2# 
and 0-1 doixble bonds are present within the ring; 
5 the fusion ring is phenyl or a 5-6 membered 

heteroaromatic consisting of carbon atoms and 1-2 
heteroatoms selected from NR^^, 0, and S; 

ring Q, which includes the 5r7 membered ring and 
the fusion ring, is substituted with 0-3 R^^; 

10 

Rla is selected from R^^, CH(CH3)r1^, C(CH3)2R^^/ CHsR^^, 
and CH2CH2R^^/ provided that R^^ forms other than an 
N-halo, N-S, or N-CN bond; 



15 alternatively, when two R^^ groups are attached to adjacent 
atoms, together with the atoms to which they are 
attached they form a 5-6 membered ring consisting of: 
carbon atoms and 0-2 heteroatoms selected from the 
group consisting of N, 0, and S(0)p, this ring being 

20 substituted with 0-2 R^^ and 0-3 ring doiable bonds; 



Rib ig selected from H, CH3, CH2CH3, F, CI, Br, -CN, -CHO, 
CF3, 0R2, NR2R2a, c{0)B?^, C02R2^, 0C(0)r2, C02R2a, 
S(0)pR2, NR2(CH2)rOR2, NR2c(0)R2h, C(0)NR2R2a, S02NR2R2a^ 

25 NR2s02R2, phenyl substituted with 0-2 R^b, and 5-6 

membered aromatic heterocycle consisting of carbon 
atoms and from 1-4 heteroatoms selected from the group 
consisting of N, O, and S(0)p, and substituted with 
0-2 R^, provided that R^^ forms other than an 0-0, N- 

30 halo, N-S, or N-CN bond; 

r2, at each occurrence, is selected from H, CF3, CH3, 

CH2CH3, CH2CH2CH3, CH(CH3)2, phenyl substituted with 
0-2 R^^, a benzyl substituted with 0-2 R^^, and 
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a 5-6 membered aromatic heterocycle consisting of: 
carbon atoms and 1-4 heteroatoms selected from the 
group consisting of N, O, and S(0)p, and substituted 
with 0-2 R4b; 

5 

R2a^ at each occurrence, is selected from H, CF3, CH3/ 

CH2CH3, CH2CH2CH3, CH(CH3)2/ benzyl, phenyl siibstituted 

with 0-2 R^^, and 5-6 membered aromatic heterocycle 
consisting of: carbon atoms and 1-4 heteroatoms 
10 selected from the group consisting of N, O, and S(0)p, 

and substituted with 0-2 R^b; 

alternatively, r2 and R^^, together with the atom to which 
they are attached, combine to form a 5 or 6 membered * 
15 saturated, partially saturated or \msaturated ring 

substituted with 0-2 R^b consisting of: 0-1 
additional heteroatoms selected from the group 
consisting of N, O, and S(0)p/ 

20 R2b, at each occurrence, is selected from CF3, C1-4 alko3«y, 
CH3, CH2CH3, CH2CH2CH3, CH(CH3)2r benzyl, phenyl 
substituted with 0-2 R^b^ ^nfl 5-5 membered aromatic 
heterocycle consisting of: carbon atoms and 1-4 
heteroatoms selected from the group consisting of N, 

25 0, and S(0)p, and substituted with 0-2 R^b. 

r2c, at each occtirrence, is selected from CP3, OH, OCH3, 

OCH2CH3, OCH2CH2CH3, OCH(CH3)2, CH3, CH2CH3, CH2CH2CH3, 
CH(CH3)2, benzyl, phenyl siibstituted with 0-2 R^b^ and 
30 5-6 membered aromatic heterocycle containing from 1-4 

heteroatoms selected from the group consisting of N, 
0, and S(0)p, and substituted with 0-2 R^b. 
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R*, at each occxirr«ice, is selected from H, CH2OR2, 

(CH2)20R2. .0R2, F, CI, Br, I, CH3, CH2CH3, CH2CH2CH3, 
CH(CH3)2, CH2CH2CH2CH3, CH2CH(CH3)2, CH (CH3 ) CH2CH3 , 
C(CH3)3, -CN, NO2, NR2R2a, CH2NR2R2a, (CH2) 2NR2R^*. 
5 C(0)R2c, NR2C(0)R213, C(0)NR2R2a^ S02NR2R2a, CF3, and 

CF2CF3; 

R*a, at each occurrence, is selected from H, =0, caH20R2, 
0R2, ,F, Br, CI, CH3, CH2CH3, CH2CH2CH3, CH(CH3)2, 
10 CH2CH2CH2CH3, CH2CH(CH3)2/ CH(CH3)CH2CH3, C(CH3)3, -CN, 

NO2, CH2NR2R2a, NR2R2a, c(0)R2c, NR2C(0)R2b, C(0)NR2R2a, 
NR2C(0)NR2R2a, S02NR2R2a, and -CF3; 

R4b^ at each occxirrence, is selected from H, =0, 0R3, 
15 CH2OR3, F, CI, CH3, CH2CH3, CH2CH2CH3, CH(CH3)2, -CN, 

NO2, NR3R3a, CH2NR3R3a, C(0)R3, CH2-C(0)R3, C{0)0R3c, 
CH2-C(0)OR3c, NR3C(0)R3a, CH2NR3C (0)R3a, C(0)NR3R3a, CH2- 
C(0)NR3R3a, S02NR3R3a, CH2S02NR3R3a, 

NR3s02-Ci-4 alkyl, CH2NR3SO2-C1-4 alkyl, NR3s02 -phenyl, 
20 CH2NR3S02 -phenyl, S(0)pCF3, CH2S(0)pCF3, 

S(0)p-Ci-4 alkyl, CH2S (0)p-Ci-4 alkyl, S (O)p-phenyl, 
CH2S(0)p-phenyl, and CF3; 

r4c^ at each occurrence, is selected from H, CH3, CH2CH3, 
25 CH2CH2CH3, CH(CH3)2, CH2CH2CH2CH3 , CH2CH(CH3)2. 

CH(CH3)CH2CH3, C(CH3)3, CH2OR2, CH2F, CH2Br, CH2CI, 
CH2CN. CH2NO2, CH2NR2R2a, C(0)R2c, CH2C(0)R2c, 
CH2NR2C(0)R2b, C(0)NR2R2a, CH2C (0)NR2R2a, S02NR2R2a, 
CH2S02NR2R2a, S(0)pR5a, CH2S(0)pR5a, CF3 , phenyl 

30 substituted with 0-1 R^, and benzyl substituted with - 

0-1 r5; 
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r5, at each occurrence, is selected from H, =0, CH3, CH2CH3, 
CH2CH2CH3, CH(CH3)2, 0R3, CH2OR3, F, Cl, -CN. Np2,. 
NR3R3a, CH2NR3R3a, C(0)R3, CH2C(0)r3, C(0)OR3c, 
CH2C(0)OR3c, NR3c(0)R3a, C(0)NR3R3a, S02NR3R3a, 
5 NR3s02-Ci-4 alkyl, IIR3SO2CP3, KR3s02 -phenyl, S(0)pCP3, 

S(0)p-Ci_4 alkyl, S(0)p-phenyl, CF3, phenyl substituted 
with 0-2 r6, naphthyl substituted with 0-2 r6, and 
benzyl substituted with 0-2 r6; and, 

10 r6, at each occurrence, is selected from H, OH, Or2, f, Cl, 
CH3, CH2CH3, CH2CH2CH3, CH(CH3)2, -CN, NO2, NR2R2a, 
CH2NR2R2a, C(0)R2b, CH2C(0)R2b, NR2c(0)R2b, S02NR2R2a, 
and Nr2s02Ci-4 alkyl. 

4. A compotind according to Claim 3, wherein; 



ring M is siabstituted with 0-2 R^a ig selected from the 
group : 



20 
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one of P4 and M4 is -A-B and the other -G; 
G is selected from the group: 
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Gi is absent or is selected from CH2, CH2CH2, CH2O, OCH2, 
NH, CH2NH, lSiHCH2, CH2C(0), C(0)CH2, C(0)NH, NHC{0), 
5 CH2S{0)2, S(0)2(CH2), SO2NH, and NHSO2/ provided that 

Gi does not form a N-S, NCH2N, NCH2O, or NCH2S bond 
with either group to which it is attached; 

A is selected from phenyl, pyridyl, and pyrimidyl, and is 
10 substituted with 0-2 R^; 




; provided that Z and B are attached to 



different atoms on A; 

15 provided that B is other than triazolone, quinolone, or 

isoquinolone, wherein the triazolone, quinolone, and 
isoquinolone groups are substituted or xmsubstituted; 

Ql is selected from C=0 and SO2; 

20 

ring Q is a 6-7 membered ring consisting of, in addition to 
the N-Qi group shown, carbon atoms and 0-1 heteroatoms 

selected from NR^^, O, S, S{0), and 3(0)2/ wherein: 

0-2 double bonds are present within the ring and 
25 the ring is substituted with 0-2 R^a. 



359 



wo 03/026652 PCT/US02/29491 

alternatively, ring Q is a 5-7 member ed ring to which 
another ring is fused, wherein: 

the 5-7 menibered ring consists of, in addition to 
the shown amide group, carboh atoins and 0-1 
5 heteroatoms selected from NR^^, 0, S, S(p), and 3(0)2/ 

and 0-1 double bonds are present within the ring; 
the fusion ring is phenyl; 

ring Q, which includes the 5-7 membered ring and 
the fusion ring, is siabstituted with 0-2R^^; 

10 

Rla is selected from H, R^^, C(CH3)2R^^/ and CH2^^^, provided 
that r1^ forms other than an N-halo, N-S, or N-CN bond; 

is selected from CH3, CH2CH3, F, Cl, Br, -CN, CF3, Or2, 
NR2R2a, C(0)R2b, 002^^^, COiR^^, S(0)pR2, C(OjNR2R2a^ 
S02NR2R2a^ NR2s02R2/ and 5-6 membered aromatic 
heterocycle consisting of csurbon atoms and from 1-4 
heteroatoms selected from the group consisting of N, 
O, and S(0)p, and substituted with 0-2 R^h^ provided 
that Rib forms other than an 0-0, N-halo, N-S, or N-CN 
bond; 

at each occxirrence, is selected from H, CH3, CH2CH3, 
CH2CH2CH3, CH(CH3)2, phenyl substituted with 0-1 R^^, 
benzyl substituted with 0-1 R^^^^ ^nd 5-6 membered 
aromatic heterocycle consisting of: carbon atoms and 
1-4 heteroatoms selected from the group consisting of 
N, 0, and S(0)p, and s\ibstituted with 0-1 R^^; 

30 R2a, at each occurrence, is selected from H, CH3, CH2CH3, 

CH2CH2CH3, CH(CH3)2. benzyl, phenyl substituted with 

0-1 R^b, and 5-6 meraJDered aromatic heterocycle 
consisting of: carbon atoms and 1-4 heteroatoms 



Rib 



15 



20 



R2, 

25 
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selected from the group consisting of N, O, and S{0)p, 
and substituted with 0-1 R^^} 

alternatively, r2 and R^a, together with the atom to which 
5 they are attached, coitibine to form a 5 or 6 meiribered 

saturated, partially saturated or unsaturated ring 
substituted with 0-1 R^^ and consisting of: 0-1 
additional heteroatoms selected from the group 
consisting of N, 0, and S(0)p; 

10 

R2b^ at each occurrence, is selected from OCH3, OCH2CH3, 

OCH2CH2CH3, OCH(CH3)2, CH3, CH2CH3, CH2CH2CH3, CH(CH3)2r 
benzyl, phenyl substituted with 0-1 R^^, and 5-6 
membered aromatic heterocycle consisting of: carbon 
15 atoms and 1-4 heteroatoms selected from the group 

consisting of N, 0, and S(0)p, and substituted with 
■ 0-1 R^h; 



r2c^ at each occurrence, is selected from OH, OCH3, OCH2CH3, 
20 OCH2CH2CH3, OCH{CH3)2. CH3, CH2CH3, CH2CH2CH3, CH (013)2. 

benzyl, phenyl substituted with 0-1 R^^, and 5-6 
membered aromatic heterocycle containing from 1-4 
heteroatoms selected from the group consisting of N, 
O, and S(0)p, and siobstituted with 0-1 R^^; 

25 

at each occurrence, is selected from OH, 0R2, CH2OR2, 
(CH2)20R2, F, Br, CI, I, CH3 , CH2CH3, CH2CH2CH3, 
CH(CH3)2. CH2CH2CH2CH3, CH2CH(CH3)2/ CH ( CH3 ) CH2CH3 , 
C(CH3)3, NR2R2a, CH2NR2R2a, (CH2) 2NR2R2a, CF3/ and 
30 CP2CF3; 

R4a, at each occurrence, is selected from H, =0, CH2OR2, 
0R2, F, Br, CI, CH3, CH2CH3, CH2CH2CH3, CH(CH3)2. 
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CH2CH2CH2CH3 , CH2CH (013)2, CH(CH3)CH2CH3, C(CH3)3, 
CH2NR2R2a, NR2R2a, C(0)R2c, NR2c(0)r21», C(0)NR2R2a, 
S02NR2R2a, and CF3; 

5 R***, at each occurrence, is selected from H, =0, OR^, 

CH2OR3, F, CI, CH3, CH2CH3, C3I2CH2CH3, CH(CH3)2, -CN, 
NO2, NR3R3a, CH2NR3R3a, C(0)R3, C(0)0R3c, m}C{0)B?^, 
C(0)NR3R3a, S02NR3R3a, nr3s02-Ci_4 alkyl, NR3s02 -phenyl, 
S(0)p-Ci_4 all^l, S(0)p-pheayl, and CF3; 

10 

R^'', at each occurrence, is selected from H, CH3, CH2CH3, 

phenyl substituted with 0-1 R^, and benzyl substituted 
with 0-1 r5; 

15 r5, at each occurrence, is selected from H, =0, CH3, CH2CH3, 
CH2CH2CH3, CH( 013)2, 0R3, CH2OR3, F, CI, -CN, NO2, 
NR3R3a, CH2NR3R3a, C(0)r3, C(0)0R3c, MR3C(0)R3a, 
C(0)NR3R3a, S02NR3R3a, NR3S02-Ci_4 alkyl, 1IR3s02 -phenyl, 
S(0)p-Ci_4 all^l, S (O)p-phenyl, CF3, phenyl substituted 

20 with 0-2 rS, naphthyl sxibstituted with 0-2 R^, and 

benzyl substituted with 0-2 R^; and, 

R^, at each occurrence, is selected from H, OH, 0R2, f, CI, 
CH3, CH2CH3, CH2CH2CH3, CH(CH3)2, -CN, NO2, NR2R2a, 
25 CH2NR2R2a, C(0)R2b, CH2C(0)R2b, NR2c(0)R2b, and 

S02NR2R2a. 



30 



5. A con5)ound according to Claim 4, wherein; 

ring M is substituted with 0-1 R^® and is selected from the 
group : 
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P4 P4 P4 P4 P4 

one of P4 emd M4 is -A-B and the other -G; 
G is selected from: 
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A is selected from the group: phenyl, 2-pyridyl, 3-pyridyl, 

2- pyrimidyl, 2-Cl-phenyl, 3-Cl-phenyl, 2-F-phenyl, 

3- F-phenyl, 2-iaethylphenyl, 2-aiainophenyl, and 
2-methoxyphenyl ; 
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B is attached to a different atom on A than M and is 
selected from the group: 



O O 




-r-R^ I -h- R'** 





.-.An 



R*'N 






(0)2 

-R* I 





Q 




o o o 

vV \-/ \-V 



N 
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Rla is selected from H, CH3, CH2CH3, CH2CH2CH3, CH2F, CH2CI, 
5 Br, CH2Br, -CN, CH2CN, CF3, CH2CF3, OCH3, CH2OH, 

C(CH3)20H, CH2OCH3, NH2, CH2NH2, NHCH3, CH2NHCH3, 
N(CH3)2, CH2N(CH3}2, CO2H, COCH3, CO2CH3, CH2CO2CH3, 
SCH3, CH2SCH3, S(0)CH3, CH2S(0)CH3, 8(0)2^3, 
CH2S(0)2CH3, 0(0)1^2, CH2C(0)NH2, SO2NH2, CH2SO2NH2, 

10 NHSO2CH3, CH2NHSO2CH3, pyridin-2-yl, pyridin-3-yl, 

pyridin-4-yl , pyridin-2-yl-N-oxide, 
pyr idin-3 -yl-N-oxide , pyridin-4-yl-N-oxide , 
imidazol-l-yl/ CH2-iniidazol-l-yl, 
4-methyl"Oxazol-2-yl , N-dimethylaminomethyl- 

15 oxazol-2-yl , 1,2,3, 4-tetrazol-l-yl , 

1,2,3, 4 - tetrazol-5-yl , CH2-I / 2,3, 4- tetrazol-l-yl , and 

CH2-I/ 2,3,4-tetrazol-5-yl, provided that R^a foarms 
other than an N-halo, N-S, or N-CN bond; 

20 r2, at each occurrence, is selected from H, CH3, CH2CH3, 

CH2CH2CH3, CH(CH3)2, phenyl substituted with 0-1 R^^, 

benzyl substituted with 0-1 R^*>, and 5 menibered 
aroioatic heterocycle consisting of: carbon atoms and 
1-4 heteroatoms selected from the group consisting of 
25 N, O, and S(0)p, and substituted with 0-1 R^**; 
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R2a^ at each occurrence, is selected from H, CH3, and 
CH2CH3; 

alternatively, r2 and R^^, together with the atom to which 
they are attached, combine to form a 5 or 6 membered 
saturated, partially saturated or unsaturated ring 
substituted with 0-1 R^^ and consisting of: 0-1 
additional heteroatoms selected from the group 
consisting of N,. 0,. and S(0)p; 

r2J^, at each occurrence, is selected from OCH3, OCH2^3f 
CH3, and CH2CH3; 



r2c, at each occiirrence, is selected from OH, OCH3, OCH2CH3, 
15 CH3, and CH2CH3; 

R^^, at each occurrence, is selected from H, =0, CH3, 

CH2CH3, CH2CH2CH3, CH(CH3)2, CH2CH2CH2CH3, CH2CH(CH3)2, 
CH(CH3)CH2CH3, and 0(^3)3/ 



10 



20 



25 



R^^, at each occurrence, is selected from H, =0, OR^, 

CH2OR3, F, CI, CH3, CH2CH3, NR3R3a^ CH2NR3R3a, C(0)R3, 
C(0)0R3c, NR3c(0)R3a, CCONR^R^a, S02NR3R3a, 
NR3s02 -phenyl, S(0)2CH3, S (O) 2-phenyl, and CP3; 



r5, at each occurrence, is selected from H, =0, CH3, CH2CH3, 
0R3, CH2OR3, F, CI, NR3R3a, CH2NR3R3a, C(0)R3, C(0)0R3c, 
NR3C(0)R3a, C(0)NR3R3a, S02NR3R3a, 
NR3s02-Ci^4 alkyl, NR3s02 -phenyl, S(0)2-CH3, 
30 S(0)2-phenyl, CF3, phenyl substituted with 0-2 R^, 

naphthyl substituted with 0-2 R^, and benzyl 
substituted with 0-2 R^; and. 
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rS, at each occurrence, is selected from H, OH, OR?, P, CI, 

CH3, CH2CH3, NR2R2a, CH2NR2R2a, C{0)R2b, CH2C(0)R21', 
NR2c ( O ) r21', ana S02NR2R2a . 
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P4 is -G; 

M4 is -A-B; 

6 is selected from: 
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and, 

5 A-B is selected from: 
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M4 is -A-B; 
5 A-B is selected from: 




10 

8 • A compoimd according to Claim 1 , wherein the 
compound is selected from the group: 

3-methoxy-l- (4-methoxyphenyl) -6- [4- (2-oxo-l~ 
15 piperidinyl ) phenyl ] -1 , 4 , 5 , 6- tetrahydro-V-ff- 

pyrazolo [3 , 4-c]pyridin-7-one/ 

1- (4-inethoxyphenyl) -3- [ (methylamino) methyl] -6- [4- {2-oxo-l- 
piperidinyl) phenyl] -1, 4, 5, 6-tetrahydro-7H~ 
20 pyrazolo [3 , 4-c]pyridin-7-one; 



1- (3-chloro-4-f luorophenyl) -6- [4- (2-oxo^l- 

piperidinyl) phenyl] "3- (trif luoromethyl) -1,4,5,6- 
tetrahydro-7Jir-pyrazolo [3 ,4-c]pyridine-7-one; 

25 

i- [3- (aminomethyl) -4-fluor ©phenyl) -6- [4- (2-oxo-l- 

piperidinyl ) phenyl ] -3- ( trif luoromethyl ) -1 , 4 , 5 , 6- 
tetrahydro-7H-pyrazolo[3 , 4-c]pyridine-7-one; 

30 1- (3-amino-l,2-benzisoxazol-5-yl) -6- [4- (2-oxo-l- 

piperidinyl) phenyl] -3- (trif luoromethyl) -1, 4, 5, 6- 
tetrahydro- 7iir-pyrazolo [3 , 4-c] pyridine-7-one; 
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1- (4-methoxyphenyl) -6- [4- (2-oxo-l-piperidinyl) phenyl] -3- 

(trif luoromethyl) -1/4, 5, 6-tetrahydro--7H-pyrazolo [3 , 4- 
c] pyridin-7-one; 

5 

1- {4-methoxyphenyl) -6- [4- (2-oxohexahydro-lJir-azepin-l- 

yl } phenyl] -3- ( trif luoromethyl ) -1 , 4 , 5 , 6-tetrahydro-7H- 
pyrazolo [3 , 4-c]pyridin-7-one; 

10 1- (4-methoxyphenyl) -6- [4- (2-oxo-l-piperazinyl)phenyl] -3- 

( trif luoromethyl) -1,4,5, 6-tetrahydro-7H-pyrazolo [3,4- 
c] pyridin-7-one; 

1- {4-metho3cyphenyl) -6- [4- ( 2-oxo-l-imidazolidinyl) phenyl] -3- 
15 (trif luoromethyl) -1,4,5, 6-tetrahydro-7if-pyrazolo [3 , 4- 

c] pyr idin- 7 -one ; 

1- (4-methoxyphenyl) -6- [4- (2-oxotetrahydro-l (22f) - 

pyrimidinyl ) phenyl ] -3 - { tr i f luoromethyl ) -1 , 4 , 5 , 6 - 
20 tetrahydro-7H-pyrazolo [3 , 4-c]pyridin-7-one; 

6- [4- (3-ethyl-2-oxo-2, 3-dihydro-lff-benzimidazol-l- 

yl )phenyl] -1- {4-metho3OThenyl) -3- (trif luoromethyl) - 
1,4,5, 6-tetrahydro-7H-pyrazolo [3 , 4-c]pyridin-7-one; 

25 

1- (4-metho3OThenyl) -7-oxo-6- [4- (2-oxo-l- 

piperidinyl ) phenyl ] -4 , 5 , 6 , 7- tetrahydro-lH- 
pyrazolo [3 , 4-clpyridine-3-carbonitrile; 

30 1- (4-metho3Q^henyl) -6- [4- (2-oxo-l-piperidinyl) phenyl] -3- 
(lH-tetraazol-5-yl) -1,4,5, 6-tetrahydro-7H- 
pyrazolo [3 , 4-c] pyridin-7-one; 

1- (4-methoxyphenyl) -7-oxo-6- [4- ( 2 -oxo-l-piperidinyl) phenyl - 
35 4, 5, 6, 7-tetrahydro-lH-pyrazole- [3, 4-c]pyridine-3- 

carboxamide; 
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3-bromo-l- (4-metho3«yphenyl) -6- [4- (2-oxo-l-piperidinyl ) 

phenyl31,4, 5, 6-tetrahydro-7H-pyrazolot3,4-c]pyridin-7 
one ; 

5 

1- (4-methoxyphenyl) -6- [4- (2-oxo-l-piperidinyl) phenyl] -3- (4 
pyr idinyl) -1,4,5, 6-tetrahydro-7H-pyrazolo [3,4- 
c] pyridin-7-one ; 

10 1- (4-inethoxyphenyl) -6- [4- (2-oxo-l-piperidinyl) phenyl] -3- (4 
pyridinyl-N-oxide) -1,4,5, 6-tetrahydro-7H-pyrazolo [3 , 4 
pyridin-7-one ; 

1- (4-methoxyphenyl) -6- [4- (2-oxo-l-piperidinyl) phenyl] -3- (3 
15 pyridinyl) -1,4,5, 6-tetrahydro-7H-pyrazolo [3 , 4- 

c] pyridin-7-one; 
l- (4-methoxyphenyl) -6- [4- .(2-oxo-l-piperidinyl ) phenyl] -3- (3 
pyridinyl-N-oxide) -1,4,5, 6-tetrahydro-7H-pyrazolo[3 , 4- 
20 c] pyridin-7-one ; 

1- (4-methoxyphenyl) -6- [4- (2-oxo-l-piperidinyl) phenyl] -3- (2- 
pyridinyl) -1, 4, 5 , 6-tetrahydro-7H-pyrazolo [3 , 4-c] -7- 
one 7 

25 

1- (4-methoxyphenyl) -6- [4- (2-oxo-l-piperidinyl) 

phenyl] 1,4,5, 6-tetrahydro-7H-pyrazolo [3 , 4-c]pyridin-7- 
one; 

30 1- (4-methoxyphenyl) -7-oxo-6- [5- (2-oxo-l-piperidinyl) 2- 
pyridinyl] -4 ,5,6, 7-tetrahydro-llf-pyrazolo [3,4- 
c] pyridine- 3 -carboxamide ; 

1- (4-methoxyphenyl) -7-oxo-6- [4- (2-oxo-l(2H) - 
35 pyridinyl )phenyl] -4,5,6, 7-tetrahydro-lJir-pyrazolo [3 , 4- 

c] pyridine-3 -carboxamide ; 

378 



wo 03/D266S2 



PCTAIS02/29491 



1- {4-roethoxyphenyl) -3- (methylsulf onyl) -6- [4- (2-oxo-l- 

piperidinyDphenyl] 1, 4, 5, 6-tetrahydro-7H-pyrazolo [3,4- 

c] pyridin-7 -one ; 

5 

1- (4-methoxyphenyl) -6- (4- (2-oxo-l {2H) -pyridinyl) phenyl] -3- 
(2-pyridinyl) -1,4,5, 6-tetrahydro-7H-pyrazolo [3,4- 
c ] pyridin-7 -one ; 

10 l-[3-(aininoinethyl)phenyl]-6-[4-(2-oxo-l- 

piperidinyDphenyll -3- (trif luoromei±yl) -1,4,5,6- 
tetrahydro-7H-pyrazolo [3 , 4-cl pyridin-7-one; 

3- [7-OXO-6- [4- (2-oxo-l-piperidinyl)phenyl] -3- 
15 (trif luoromethyl) -4, 5, 6,7-tetrahydro-lH-pyrazolo [3 , 4- 

c3pyridin-l-yl]benzainide; 

1- (3-chlor6phenyl) -7-oxo-6- [4- (2-oxo-l-piperidinyl) phenyl] - 
4,5,6, 7-tetra3:vdro-lH-pyrazolo [3 , 4-c]pyridine-3- 
20 carboxamide; 

1- (3-chlorophenyl) -7-oxo-6- [4- (2-oxo- 

1 (2H) pyridinyl) phenyl] -4,5,6, 7-tetrahydro-lH- 
pyrazolo [3, 4-c3pyridine-3-carboxaiaide; 

25 

1- (3-chlorophenyl) -W,li^-dimethyl-7-oxo-6- [4- (2-oxo-l- 
piperidinyl) phenyl] -4,5 , 6, 7-tetrahydro-lH- 
pyrazolo [3 , 4-c]pyridine-3-carboxaniide; 

30 1- (3-chloro-4-fluorophenyl) -7-oxo-6- [4- (2-oxo-l- 
piperidinyl) phenyl] -4,5,6, 7-tetrahydro-lJT- 
pyrazolo [ 3 , 4-c] pyridine-3-carboxamide ; 

1- (4-methoxyphenyl) -7-oxo-6- [4- (2-oxo-l (2H) - 
35 pyridinyl) phenyl ] -4 , 5 , 6 , 7-tetrahydro-lH-pyrazolo [3,4- 

c] pyridine-3-carbonitrile ; 
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1- {3-aiaino-lff-indazol-5-yl) -7-OXO-6- [4- (2-oxo-l- 
piperidinyl ) phenyl ] -4 , 5 , 6 , 7- tetrahydro-lH- 
pyrazolo [3, 4-c]pyridine-3-carboxaItlide; 
5 

l-(3-amino-l,2-benzisoxazol-5-yl) -7-oxo-6- [4- (2-oxo-l- 
piperidinyl ) phenyl ] ~4 , 5 , 6 , 7- tetrahydro-lH- 
pyrazolo [3, 4-c]pyridine-3-carboxainide; 



10 1- (2 , 3-dihydro-lH-indol-6-yl) -6- [4- (2-oxo-l {2H) - 

pyridinyl ) phenyl ] -3- ( trif luoromethyl ) -1 , 4 , 5 , 6- 
tetrahydro-7H-pyrazolo [3 , 4-c] pyridin-7-one; 

1- {2, 3-dihydro-lH-indol-6-yl) -6- [4- (2-oxo-l- 
15 piperidinyl ) phenyl ] -3 - { trif luoromethyl ) -1 , 4 , 5 , 6- 

tetrahydro-7H-pyrazolo [3 , 4-c]pyridin-7-one; 

1- {2, 3-dihydro-liir-isoindol-5-yl) -6- [4- {2-oxo-2H-pyridin-l 
yDphenyl] -3-trifluoramethyl-l/4, 5, 6- 
20 tetrahydropyrazolo [3 , 4-c]pyridin-7-one; 

1- (4-inethoxyphenyl) -6- [4- (2-oxo-piperidin-l-yl) -phenyl] -3 
(2-pyrrolidin-l-ylmethyl -phenyl) -1,4,5, 6-tetrahydro- 
pyrazolo [3 , 4-c]pyridin-7-one; 

25 

ethyl 1- (4-methoxyphenyl) -7-OXO-6- [4- (2-oxo-l {2ii) - 

pyridinyl) phenyl] -4 , 5 , 6, 7-tetrahydro-lif-pyrazolo [3,4 
c] pyridine-3 -carboxylate ; 

30 1- (4-inethoxyphenyl) -7-oxo-6- [4- {2-oxo-l {2H) - 

pyridinyl ) phenyl] -4,5,6, 7-tetrahydro-lH-pyrazolo [3 , 4 
c]pyridine-3-carbo3cylic acid; 

1- (4-inethoxyphenyl) JJ-diiaethyl-7-oxo-6- [4- (2-oxo-l (2if) - 

35 pyridinyl) phenyl] -4, 5, 6, 7-tetrahydro-lJf-pyrazolo [3 , 4 

c] pyridine- 3 -carboxamide ; 
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, N-{{1- (4-iaethoxyphenyl) -7-OXO-6- [4- {2-oxo-l (2H) - 

pyridinyl)phenyl] -4, 5, 6, 7-tetrahydro-lH-pyra^^ 
c] pyridin-3-yl } carbonyl ) methanesulf onamide ; 

5 

1- (4-hydroxy-phenyl) -7-oxo-6- [4- {2-oxo-piperidin-l-yl) - 

phenyl] -4, 5, 6, 7-tetrahydro-lH-pyrazolo [3 , 4-c] pyridine- 
3-carboxylic acid amide; 

10 1- {4-methoxyphenyl) -6- [4- (2-oxo-l (2H) -pyridinyl) phenyl] -3- 
(liif-tetraazol-5-yl) -1,4,5,6, -tetrahydro-7H- 
pyrazolo [3 , 4-c3pyridin-7-one; 



3 - { 4- [ dimethylaiftino ) methyl ] -1 , 3 -oxazol-2 -yl } -1- ( 4- 
15 methoxyphenyl) -6- [4- (2-oxo-l {2JiO -pyridinyl) phenyl] - 

1,4,5, 6, -tetrahydro-7if-pyrazolo [3, 4-c]pyridin-7-one; 

3-{4- [dimetlrylamino) methyl] -1, 3-oxazol-2>-yl}-l- (4- 

methoxyphenyl) -6- [4- (2-oxo-lrPiperidinyl) phenyl] - 
20 1, 4, 5, 6, -tetrahydro-7Jir-pyrazolo [3 , 4-c]pyridin-7-one; 



l- (4-metho3cyphenyl) -7-oxo-6- [4- (2-oxo-X- 

piperazinyl ) phenyl ] - 4 , 5 , 6 , 7 - tetrahydro- Iff- 
pyrazolo [3 , 4-c] pyridine- 3 -carboxamide; 

25 

1- (4-methoxyphenyl) -3- (methylsulf onyl) -6- [4- (2-oxo-l- 
piperazinyl) phenyl] -1,4,5, 6-tetrahydro-7if- 
pyrazolo [3 , 4-c] pyridin-7-one; 



30 1- (4-methoxy-phenyl) -3- (4-iaethyl-oxazol-2-yl) -6- [4- (2-oxo- 
piperidin-l-yl) -phenyl] -1,4,5, 6-tetrahydro- 
pyrazolo [3 , 4-c] pyridin-7-one; 

1- (4-methoxir-phenyl) -3- (4-methyl-oxazol-2-yl) -6- [4- (2-oxo- 
35 2H-pyridin-l-yl) -phenyl] -1,4,5, 6-tetrahydro- 

pyrazolo [3 , 4-c3pyridin-7-one; 
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3-acetyl-l- (4-inethoxy-phenyl) -6-[4- (2-oxo-2H-pyridin-l-yl) 
phenyl] -1, 4, 5, 6-tetrahydro-pyrazolo [3, 4-c]pyridin-7- 
one ; 

5 

3- (4, 5-dihyclro-lH-imidazol-2-yl) -1- (4-'inethoxy-phenyl) -6- [4 
(2-oxo-2H-pyridin-l-yl) -phenyl] -1, 4, 5, 6-tetrahydro- 
pyrazolo [ 3 , 4-c] pyridin-7-one ; 

10 1- (4-methoxy-phenyl) -3- {l-niethyl-4, 5-dihydro-lH-imidazol-2 
yl) -6- [4- (2-oxo-piperidin-l-yl) -phenyl] -1,4,5,6- 
tetrahydro-pyrazolo [3 , 4-c]pyridin-7-one; 

1- (4-inethoxy-phenyl) -3- (l-methyl-lH-imidazol-2-yl) -6- [4- (2 
15 oxo-piperidin-l-yl) -phenyl] -1, 4, 5, 6-tetrahydro- 

pyrazolo [3 , 4-c]pyridin-7-one; 

1- (4-methoxy-phenyl) -3-iaethyl-6- [4- (2-oxo-piperidin-l-yl) - 
phenyl] -1,4,5, 6-tetrahydro-pyrazolo [3 , 4-c] pyridin-7- 
20 one; 

3-hydroxymethyl-l- (4-iaethoxy-phenyl) -6- [4- (2-oxo-2H- 

pyridin-l-yl) -phenyl] -1,4,5, 6-tetrahydro-pyrazolo [3 , 4 
c]pyridin-7-one; 

25 

3- ( 1 -hydroxy- 1 -methyl -ethyl) -1- (4-methoxy-phenyl) -6- [4- (2- 
oxo -piper idin-l-yl) -phenyl] -1,4,5,6- 
tetrahydropyrazolo[3 , 4-c]pyridin-7-one; 

30 3- (1-hydroxy-l-methyl-ethyl) -1- (4-methoxy-phenyl) -6- [4- (2- 
oxo-2H-pyr idin-l-yl) -phenyl] -1,4,5, 6-tetrahydro- 
pyrazolo [3, 4-c]pyridin-7-one; 
2-dimethylamino-J/-{l- (4-methoxyphenyl) -7-OXO-6- [4- (2- 
35 oxopiperidin-l-yl) phenyl] -4,5,6, V-tetrahydro-lH- 

pyrazolo [ 3 , 4- c] pyridin-3 -ylmethyl } -N-methylacetamide ; 
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2-diiaethylamino-J/-{l- (4-methoxyphenyl) -7-0X0-6- [4- (2-oxo- 
2H-pyridin-l-yl) -phenyl] -4,5/6, 7-tetrahydro-lJir- 
pyrazolo [3 , 4-c]pyridin-3-ylinethyl}acetainide; 

5 

J7- {1- (4-inethoxyphenyl) -7-oxo-6- [4- (2-oxopiperidin-l- 
yl ) phenyl] -4,5,6, 7- tetrahydro-lH-pyrazolo [3,4- 
c ] pyr idin- 3 -yliaethyl } - 2 -pyr idin- 2 -yl- ace tamide ; 

10 N-{1- (4-methoxyphenyl) -7-oxo-6- [4- (2-oxopiperidin-l- 
yl ) phenyl] -4,5,6, 7-tetrahydro-lEr-pyrazolo [3 , 4- 
c]pyridin-3-ylmethyl}-2- (l-oxypyridin-2-yl) acetaniide; 

6- [4- (1, l-dioxo-116-isothiazolidin-2-yl) -phenyl] -1- (4- 
15 methoxy-phenyl) -7-oxo-4 ,5,6, 7-tetrahydro-lH- 

pyrazolp [3 , 4-c]pyridine-3-carboxylic acid amide; 

N-hydroxy-3- {7-OXO-6- [4- (2-oxo-2H-pyridin-l-y3.) -phenyl] -3- 
trif luoromethyl-4 ,5,6, 7-tetrahydro-pyrazolo [3,4- 
20 c ] pyr idin- 1 -yl } -benz ami dine ; 



25 



.N-metho^-3- {7-OXO-6- [4- ( 2 -oxo-2H-pyridin-l-yl) -phenyl] -3- 
trif luorQmethyl-4 ,5,6, 7-tetrahydro-pyrazolo [3 , 4- 
c ] pyridin-l-yl} -benzamidine ; 

1- (3-cyano-4-f luorophenyl-7-oxo-6- [4- (2-oxo-l- 
piperidinyl) phenyl] -4,5,6, 7-tetrahydro-li!r- 
pyrazolo [3 , 4-c] pyridine-3-carboxamide ; 



30 1- (3-aminomethyl-4-f luoro-phenyl) -7-oxo-6- [4- (2-oxo- 
piperidin-l-yl) -phenyl] -4,5,6, 7-tetraliydro-lH- 
pyrazolo[3,4-c]pyridine-3-carboxylic acid amide; 

2-{7-oxo-6- [4-(2-oxo-piperidin-l-yl) -phenyl] -3- 
35 trif luoromethyl-4 ,5,6, 7-tetrahydro-pyrazolo [3,4- 

c ] pyridin- 1-yl } -benzenesulf onamide ; 
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2- {7-oxo-6- [4- (2-oxo-2H-pyridin-l-yl) -phenyl] -3- 

trif luoromethyl-4 ,5,6, 7-tetrahydro-pyrazolo{3 , 4- 
c ] pyridin- 1-yl } -benzenesulf onamide ; 

5 . 

N-acetyl-2-{7-oxo-6- [4- {2-oxo-2H-pyridin-l-yl) -phenyl] -3- 
trif luoramethyl-4 ,5, 6, 7-tetrahydro-pyrazolo [3 , 4- 
c ] pyr idin- 1-yl } -benzenesulf onamide ; 

10 1- (3-chloro-phenyl) -3-methanesulf onyl-e-:^ [4- {2-oxo- 
piperi din- 1-yl ) -phenyl 1-1^4,5, 6i- tetrahydro- 
pyrazolo [3, 4-clpyridin-7-one; 

1- (3-chloro-phenyl) -3-methanesulf onyl-6- [4- {2-oxo-2H- 
15 pyridin-l-yl) -phenyl] -1, 4, 5, 6-tetrahydro-pyrazolo [3 , 4 

c ] pyridin-7-one ; 

1- (3-chloro-phenyl) -3- (l-hydroxy-l-methyl-ethyl) -6- [4- (2- 
oxo-piperidin-l-yi) -phenyl] -1,4,5, e-tetraihydro- 
20 pyrazolo[3,4-c]pyridin-7-ohe; and, 

3- {7-oxo-6- [4- (2-oxo-2H-pyridin-l-yl) -phenyl] -3- 

trif luoroiaethyl-4, 5 , 6 , 7-tetrahy(teo-pyrazolo [3 , 4- 
c ] pyr idin- 1-yl } -l^enzamide ; 



25 



or a pharmaceutically acceptable salt form thereof . 



9. A contpound according to Claim 1, wherein the 
30 conpound is of Formula Ilia, Illb, or IIIc: 




Ilia Illb IIIc 
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or a stereoisomer- or pharmaceutlcally acceptable salt 
thereof, wherein; 

ring M, including K^, and, if present, M3, is phenyl or 
5 a 3-10 membered carbocyclic or 4-10 menibered 

heterocyclic ring consisting of: carbon atoms and 1-4 
heteroatoms selected from O, S(0)p, N; and NZ2; 

ring M is substituted with 0-3 Rl^ and 0-2 carbonyl groups, 
10 and there are 0-3 ring double bonds; 

one of P4 and M4 is -Z-A-B and the other -Gi^G; 
G is a group of Formula Ila or lib: 

Ila lib 

ring D, including the two atoms of Ring E to which it is 
attached/ is a 5-6 membered ring consisting of: 
20 carbon atoms and 0-2 heteroatoms selected from the 

group consisting of N, O, and S(0)p; 

ring D is substituted with 0-2 R and there are 0-3 ring 
double bonds; 

25 

E is selected from phenyl, pyridyl, pyrimidyl, pyrazinyl, 
and pyridazinyl, and is substituted with 1-2 R; 

alternatively, ring D is absent, and ring E is selected 
30 from phenyl, pyridyl, pyrimidyl, and thienyl, and ring 

E is substituted with 1-2 R; 

alternatively, ring D is absent, ring E is selected from 
phenyl, pyridyl, and thienyl, and ring E is 
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substituted with 1 R and substituted with a 5 membered 
heterocycle consisting of: carbon atoms and 1-4 
heteroatoms selected from the group consisting of N, 
0, and S(0)p, wherein the 5 membered heterocycle is 
5 substituted with 0-1 carbonyl and 1-2 R and there are 

0-3 ring double bonds; 

R is selected from H, alkyl, F, CI, OH, OCH3, OCH2CH3, 

0CH(CH3)2/ CN, C(=NH)NH2, C(=NH)NHOH, C (=NH)NH0CH3, 
10 NH2, NH(Ci-3 alkyl), N{Ci-3 alkyl)2, C(=NH)NH2. CH2NH2, 

CH2NH{Ci-3 alkyl), CH2N(Ci-3 alkyl)2, (CR^R^) tNR^RS, 
C(0)NR7r8, CH2C(0)NR7r8, S(0)pNR7R8, CH2S (OpNR^RS , 
S02R^/ and OCP3; 

15 alternatively, when 2 R groups are attached to adjacent 
atoias, they combine to fdm methylenedioxy or 
e thy lenedioxy ; 

A is selected from: 
20 Cs-io carbocycle substituted with 0-2 R^, and 

5-10 membered heterocycle consisting of: carbon atoms 
and 1-4 heteroatoms selected from the group consisting of 
O, and S{0)p, and substituted with 0-2 R^; 

provided that A is other than a dihydro-benzopyran; 

25 

B is ^ ; provided that Z and B are attached to 

different atoins on A and that the A-X-N moiety forms 
other than a N-N-N group; 

30 provided that B is other than triazolone, quinolone, or 

isoquinolone, wherein the triazolone, quinolone, and 
isoguinolone groups are sxobstituted or unsubstituted; 
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Qi is selected from C=0 and SO2; 



ring Q is a 4-7 membered monocyclic or tricyclic ring 

consisting. of , in addition to the N-Q^ group- shown, 

5 carbon atoms and 0-2 heteroatoms selected from NR^°, 0/ 

S/ S(0), and 8(0)2/ wherein: 

0-2 double bonds are present within the ring and 
the ring is substituted with 0-2 R^^; 

10 alternatively, ring Q is a 4-7 membered ring to which 
another ring is fused, wherein: 

the 4-7 membered ring consists of, in addition to 
the shown amide group, carbon atoms and 0-2 
heteroatoms selected from NR^^, 0, S, S(0), and 3(0)2/ 
15 and 0-1 double bonds are present within the ring; 

the fusion ring is phenyl or a 5-6 membered 
heteroaromatic consisting of carbon atoms and 1-2 
heteroatoms selected from NR^<=, O, and S; 

ring Q, which includes the 4-7 membered ring and 
20 the fusion ring, is siabstituted with 0-3 R^^^; 

X is absent or is selected from -(CR2R2a)^^^-.^ _c(o)-, 
-C(0)CR2R2a^, -CR2R2ac(0), -S(0)2"/ -S(0)2CR2R2a-, 
-CR2R2as(0)2-, -NR2s(0)2-/ -NR2CR2R2a-, and -0CR2R2a-; 

25 

Z is selected from a bond, CH21 CH2CH2, CH2O, OCH2, C(0), 
NH, CH2NH, NHCH2, CH2C(0), C(0)CH2, C(0)NH, NHC(O), 
3SIHC(0)NH, NHC(0)CH2C(0)NH, C {0)1SIHS (O) 2/ 8(0)2/ 
CH2S(0)2/ S(0)2(CH2), SO2NH, andNHS02/ provided that Z 
30 does not form a N-S, NCH2N, NCH2O, or NCH2S bond with 

either group to which it is attached; 

Z2 is selected from H, C1-.4 alkyl, phenyl, benzyl, C(0)R^^, 
S(0)R3f, and S(0)2R^^; 
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Ria is selected from H, -(CH2)r-R^^/ - (CH(CH3) )r-Ri^, 
-(C(CH3)2)r-R^^# 0CH2R^^, SCH2RIC, 

NH(CH2)2(CH2)tR^^/ and 0(CH2)2(CH2)tR^^. provided that 
5 R^^ forms other than an N-halo, N-S, or N-CN bond; 

alternatively, when two R^^ groups are attached to adjacent 
atoms, together with the atoms to which they are 
attached they form a 5-7 membered ring consisting of: 
10 carbon atoms and 0-2 heteroatoms selected from the 

group consisting of 0, and S(0)p, this ring being 
substituted with 0-2 R^^ and 0-3 ring double bonds; 

R^^ is selected from CH3, CH2CH3, CH2CH2CH3, CH(CH3)2/ F, 
15 CI, Br, I, -CN, -CHO, CF3, 0R2, NR2R2a^ C(0)R2b, C02R2J^, 

0C(0)r2, C02R2a, S(0)pR2, NR2 (CH2) rOR2, NR2c(0)R2b, 
NR2c(0)NHR2, NR2C(0)2R2a, 0C(0)NR2R2a^ C(0)NR2R2a, 
C(0)NR2(CH2)rOR2, S02NR2R2a^ NR2s02R2, 
C5-6 carbocycle substituted with 0-2 R^^, and 5-6 
20 membered heterocycle consisting of carbon atoms and 

from 1-4 heteroatoms selected from the group 
consisting of N, O, and S(0)p, and substituted with 

0-2 R^, provided that R^^ forms other than an 0-0, 
N-halo, N-S, or N-CN bond; 

25 

Rlc is selected from H, CH(CH20r2)2, C(0)r2c, C(0)NR2R2a^ 
S(0)r2, S(0)2R2, and S02NR2R2a; 

r2, at each occurrence, is selected from H, CF3, CH3, 
30 CH2CH3, CH2CH2CH3, CH(CH3)2/ CH2CH2CH2CH3, CH2CH(CH3)2, 

CH(CH3)CH2CH3, €(013)3, benzyl, C5-6 carbocycle 
substituted with 0-2 R^, a C5-6 carbocyclic-CH2-group 
substituted with 0-2 R^^, and 5-6 membered heterocycle 
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consisting of: carbon atoms and 1-4 heteroatoms 
selected from the group consisting of N, 0^ and S(0)p, 
and substituted with 0-2 R^b; 

5 R^a, at each occurrence, is selected from H, CF3, CH3, 

CH2CH3, CH2CH2CH3, CH(CH3)2/ CH2CH2CH2CH3, CH2CH(CH3)2. 
CH(CH3)CH2CH3, €(^3)3, benzyl, C5-6 carbocycle 

substituted with 0-2 R^^, and 5-6 membered heterocycle 
consisting of: carbon atoms and 1-4 heteroatoms 
10 selected from the group consisting of N, 0, and S(0)p, 

and substituted with 0-2 R^; 

alternatively, R^ and R^a, together with the atom to which 
they are attached, combine to form a 5 or 6 membered 
15 saturated, partially saturated or unsaturated ring 

substituted with 0-2 R-^^ and consisting of: 0-1 
additional heteroatoms selected from the group 
consisting of N, O, and S(0)p; 

20 R^b, at each occurrence, is selected from CF3, C1-4 alkoxy, 
CH3, CH2CH3, CH2CH2CH3, CH(CH3)2, CH2CH2CH2CH3, 
CH2CH(CH3)2/ CH ( CH3 ) CH2CH3 , 0(013)3, benzyl, C5-.6 
carbocycle substituted with 0-2 R^^^ a^^j s-^g membered 
heterocycle consisting of: carbon atoms and 1-4 

25 heteroatoms selected from the group consisting of N, 

O, and S{0)p, and substituted with 0-2 R4b; 

r2c, at each occurrence, is selected from CF3, OH, C1-4 

alkoxy, CH3, CH2CH3, CH2CH2CH3, CH(CH3)2/ CH2CH2CH2CH3, 
30 CH2CH(CH3)2/ CH (CH3) CH2CH3 , €(^3)3, benzyl, 

C5-6 carbocycle substituted with 0-2 R4i>, and 
5-6 membered heterocycle containing from 1-4 
heteroatoms selected from the group consisting of N, 
O, and S(0)p, and substituted with 0-2 R^b; 
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r3, at each occurrence, is selected from H, CH3, CH2CH3, 
CH2CH2CH3, CH(CH3)2/ benzyl, and phenyl; 

5 R^^, at each occurrence, is selected from H, CH3, CH2CH3, 
CH2CH2CH3, CH{CH3)2, benzyl, and phenyl; 

alternatively, r3 and R^a, together with the nitrogen atom 
to which they are attached, combine to form a 5 or: 6 
10 membered saturated, partially unsaturated, or 

unsaturated ring, consisting of: carbon atoms and the 
nitrogen atom to which R^ and R^a are attached; 

r3c, at each occurrence, is selected from CH3, CH2CH3, 
15 CH2CH2CH3, CH (013)2/ benzyl, and phenyl; 

r3<^, at each occurrence, is selected from H, CH3, CH2CH3, 
CH2CH2CH3, CH(CH3)2/ CH2 -phenyl, CH2CH2 -phenyl, and 
C(=0)r3c; 

20 

R^, at each occurrence, is selected from H, =0, 0R2, CH2OR2, 
(CH2)20R2, F, CI, Br, I, alkyl , -CN, NO2, NR2R2a^ 

CH2NR2R2a^ (CH2)2NR2R2a, C(0)r2c, NR2C(0)R2b, C(0)NR2R2a^ 
S02NR2R2a, S(0)pR5a, CF3, CF2CF3, 5-6 membered 

25 carbocycle substituted with 0-1 R^, and a 5-6 meitibered 

heterocycle consisting of: carbon atoms and 1-4 
heteroatoxns selected from the group consisting of N, 
0, and S(0)p, and substituted with 0-1 r5; 

30 R^a^ at each occurrence, is selected from H, =0, CH2OR2, 

0R2, CH2P, F, CH2Br, Br, CH2CI, Cl, C1-4 alkyl, CH2-CN, 
-CN, CH2NO2, NO2, CH2NR2R2a, NR2R2a^ CH2-C(0)r2c, 
C(0)R2c, lSIR2c(0)R2b, {CH2 ) rC (0) NR2R2a^ NR^C (0)NR2R2a^ 
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(CH2)rS02NR2R2a, NR2S02NR2R2a, NR2S02-Ci_4 all^l, 
NR2S02R5, (CH2)rS(0)pR5a, CH2CF3, CF3, CH2-5-6 Itienbered 
carbocycle substituted with O-I r5, 5-6 membered 
carbocycle substituted with 0-1 r5, and 
5 ' a CH2-5-6 membered heterocycle consisting of: carbon 

atoms and 1-4 heteroatoms selected from the group 
consisting of N, 0, and S(0)p, and substituted with 
0-1 r5, and 5-6 membered heterocycle consisting of: 
carbon atoms and 1-4 heteroatoms selected from the 
10 group consisting of N, 0, and S(0}p, and substituted 

with 0-1 R5; 

R***, at each occurrence, is selected from H, =0, OR^, 
CH2OR3, F, CI, CH3, CH2CH3, CH2CH2CH3, CH(CH3)2, 

15 CH2CH2CH2CH3, CH2CH{CH3)2# CH( 013)^2^3, 0(013)3, -CN, 

NO2, NR3R3a, CH2NR3R3a, C(0)R3, CH2-C(0)R3, C(0)0R3c, 
CH2C(0)0R3<=, NR3C(0)R3a, CH2NR3c (0) R^a, C(0)NR3R3a, 
CH2C(0)NR3R3a, NR3C(0)NR3R3a, CH2NR3c (0)NR3R3a, 
C ( =NR3 ) NR3R3a , CH2C ( =NR3 ) NR3R3a , nr3c ( =nr3 ) NR3R3a , 

20 CH2NR3C(=NR3)NR3R3a, S02NR3R3a, CH2S02NR3R3a, 

NR3S02NR3R3a, CH2NR3S02NR3R3a, NR3S02-Ci_4 alkyl, 

CH2NR3s02-Ci-4 alkyl, NR3SO2CF3, CH2NR3SO2CF3, 
NR3S02-phenyl, CH2NR3S02-phenyl, S(0)pCP3, CH2S(0)pCP3, 
S(0)p-Ci-4 alkyl, CH2S(0)p-Ci_4 al]?yl, S(0)p-phei^yl, 
25 CH2S(0)p-phenyl, CF3, and CH2-CP3; 

R*c, at each occurrence, is selected from H, CH3, CH2CH3, 
CH2CH2CH3, CH(CH3)2f CH2CH2CH2CH3, CH2CH(CH3)2, 
CH(CH3)CH2CH3, €(^3)3, CH2OR2, CH2F, CH2Br, CH2CI, 
30 CH2CN, Cai2N02, CH2NR2R2a, C(0)R2c, CH2C(0)R2c, 

CH2NR2C(0)R2b, C(0)NR2R2a, CH2C (0)NR2R2a, 
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CH2NR2C(0)NR2R2a, S02NR2R2a, CH2S02NR2R2a, 
CH2NR2S02NR2R2a, CH2NR2SO2-C1-4 alkyl, 
C(0)NHS02-Ci-4 alkyl, CH2C (0)NHS02-Ci-4 alJtyl, 
CH2NR2SO2R5, S(0)pR5a, CH2S(0)pR5a, CP3, CH2CP3, 
5 5-6 membered carbocycle substituted with 0-1 R^, 

CH25-6 membered carbocycle substituted with 0-1 r5, 5-6 
membered heterocycle consisting of: carbon atoms and 
1-4 heteroatoms selected from the group consisting of 
N, 0, and S(0)p, and substituted with 0-1 R^, and a 
10 CH25-6 membered heterocycle consisting of: carbon 

atoms and 1-4 heteroatoms selected from the group 
consisting of N, 0, and S(0)p, and substituted with 
0-1 R5; 

15 r5, at each occurrence, is selected from H, =0, CH3, CH2CH3, 
CH2CH2CH3, CH(CH3)2, CH2CH2CH2CH3, CH2CH(CH3)2, 
CH(CH3)CH2CH3, 0(^3)3, 0R3, CH20R3, P, CI, -CaJ, NO2, 
NR3R3a, CH2NR3R3a, C(0)R3, CH2C(0)R3, C(0)0R3c, 
CH2C(0)OR3c, NR3C(0)R3a, C(0)NR3R3a, NR3C (ONR^R^^, 

20 CH(=N0R3«^), C(=NR3)NR3R3a, NR3c (=Nr3) NR3R3a, S02NR3R3a, 

NR3s02NR3R3a, NR3s02-Ci_4 alkyl, NR3SO2CF3, 
NR3s02 -phenyl, S(0)pCP3, S(0)p-Ci_4 alkyl, 
S(0)p-phenyl, CF3, phenyl substituted with 0-2 R^, 
naphthyl substituted with 0-2 R^, and benzyl 

25 substituted with 0-2 R^; and, 

R^, at each occurrence, is selected from H, OH, Or2, f, CI, 
CH3, CH2CH3, CH2CH2CH3, CH(CH3)2/ CH2CH2CH2CH3, 
CH2CH(CH3)2, CH(CH3)CH2CH3, C(CH3)3, -CN, NO2, NR2R2a, 
30 CH2NR2R2a, C{0)R2b, CH2C(0)R2b, NR2c(0)R2b, 

NR2C(0)NR2R2a, C(=NH)NH2/ NHC(=NH)NH2, S02NR2R2a, 
NR2S02NR2R2a^ and NR2SO2C1-4 alkyl. 
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10- A conpound according to Claim 9, wherein; 

5 ring M, including Mi, M2, and, if present, M3, is selected 
from phenyl, pyrrole, furan, thiophene, pyrazole, 
imidazole, isoxazole, oxazole, isothiazole, thiazole, 

1.2.3- triazole, 1, 2, 4-triazole, 1,3,4-triazole, 1,2,3- 
oxadiazole, 1,2, 4-oxadiazole, 1,3, 4-oxadiazole, 1,2,3- 

10 thiadiazole, 1, 2, 4-thiadiazole, 1, 3,4-thiadiazole, 

1,2,3,4-tetrazole, 1, 2, 3, 5-tetrazole, pyran, 
thiopyran , thiopyran=l , 1-dioxide , pyridine , 
pyrimidine, pyridazine, pyrazine, 1,2,3-triazine, 

1.2.4- triazine, 1,2, 3, 4-tetrazine, dihydro-pyrrole, 
15 dihydro-furan, dihydro- thiophene, dihydro-pyrazole, 

dihydro-imidazole, dihydro- isoxazole, dihydro-oxazole, 
dihydro- isothiazole, dihydro- thiazole, dihydro-1,2 , 3- 
triazole, dihydro-1, 2, 4-triazole, dihydro-1,3,4- 
triazole, dihydro-1,2, 3-oxadiazole, dihydro-1,2,4- 

20 oxadiazole, dihydro-1, 3, 4-oxadiazole, dihydro-1, 2, 3- 

thiadiazole, dihydro-1, 2 , 4-thiadiazole, dihydro-1, 3, 4- 
thiadiazole, dihydro-1, 2, 3 , 4-tetrazole, dihydro- 
1,2, 3, 5-tetrazole, dihydro-pyran, dihydro- thiopyran, 
dihydro- thiopyran=l, 1-dioxide, dihydro-pyridine, 

25 dihydro-pyrimidine, dihydro -pyridazine, dihydro- 

pyrazine, dihydro-1, 2, 3-triazine, dihydro-1,2, 4- 
triazine, dihydro-1, 2, 3, 4-tetrazine, cyclopentene, 
cyclopentane , cyclohexene, cyclohexane, tetrahydro- 
pyrrole , tetrahydro- furan , tetrahydro- thiophene , 

3 0 tetrahydro- thiophene-1 , 1-dioxide , tetrabydro-pyrazole , 

tetrahydro- imidazole, tetrahydro- isoxazole, 
tetrahydro-oxazole, tetrahydro- isothiazole, 
tetrahydro-thiazole, tetrahydro-1, 2, 3-triazole, 
tetrahydro-1, 2, 4-triazole, tetrahydro-1, 3 , 4-triazole, 

35 tetrahydro-1, 2, 3-oxadiazole, tetrahydro-1, 2,4- 

oxadiazole, tetrahydro-1, 3 , 4-oxadiazole, tetrahydro- 
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1,2, 3-thiadiazole , tetrahydro-l , 2 , 4- thiadiazole , 
tetrahydro-1, 3 , 4- thiadiazole, tetrahydro-1, 2, 3 , 4- 
tetrazole, tetrahydro-1, 2 , 3 , 5-tetrazole, tetrahydro- 
pyran, tetrahydro-thiopyran, tetrahydro-thiopyran-l, 1- 
5 dioxide, tetrahydro-pyridine , tetrahydro-pyrimidine, 

tetrahydro-pyridazine , tetrahydro-pyrazine, 
tetrahydro-1 , 2 , 3-triazine, tetrahydro-1, 2 , 4-triazine, 
and tetrahydro-1 ,2,3, 4-tetrazine; 

10 ring M is substituted with 0-3 R^^ and 0-1 carbonyl group; 
6 is selected from the group: 




F - 



394 



wo 03/026652 



PCTAJS02/29491 




395 



wo 03/026652 



PCTAJS02/29491 




396 



wo 03/026652 



PCT/US02/29491 




397 




398 



wo 03/026652 PCT/US02/29491 




Gi is absent or is selected from (CR3R3a)i^3, 

(CR3R3a)^C(0) (CR3R3a)^, (CR^RSa) (CR^RSa)^, 
5 (CR3R3a)uNR3^(CR3R3a)^, (CR^R^a) (ONR^^ (CR3R3a)^^ 

(CR3R3a)yNR3bC(0) (CR3R3a)^^ 
( CR3R3a ) ^NR3bc { 0 ) ( CR3R3a ) ( 0 ) NR3t> ( CR3R3a ) 
(CR3R3a)^S(CR3R3a)^, (CR3R3a) (0) (CR3R3a)v, 
{CR3R3a)^S(0)2(CR3R3a)^, (CR3R3a)^S (0)NR3b(CR3R3a)^^ 
10 (CR3R3a)^NR3bs(0)2 (CR3R3a)^, {CR3R3a)^S (0) 2NR3*^(CR3R3a)„, 

and (CR3R3a)^c(0)IsrR3J3S{0)2(CR3R3a)^, wherein u + w total 
0, 1, or 2, provided that Gi does not form a N-S, 
NCH2N, NCH2O, or NCH2S bond with either group to which 
it is attached; 

15 

A is selected from one of the following carbocyclic and 

heterocyclic groups which are substituted with 0-2 R^; 

phenyl, piperidinyl, piperazinyl, pyridyl, 
pyrimidyl, furanyl, morpholinyl, thienyl, pyrrolyl, 
20 pyrrolidinyl , oxazolyl, isoxazolyl, thiazolyl, 

isothiazolyl/ pyrazolyl, imidazolyl, 
1,2, 3-oxadiazolyl , 1,2, 4-oxadiazolyl, 
1,2, 5-oxadiazolyl , 1,3, 4-oxadiazolyl , 

1.2. 3- thiadiazolyl, 1,2, 4-thiadiazolyl, 
25 1,2, 5- thiadiazolyl , 1,3, 4-thiadiazolyl , 

1,2, 3 "triazolyl , 1,2, 4-triazolyl , 1,2, 5- triazolyl , 

1.3. 4- triazolyl , benzof uranyl , benzothiof uranyl , 
indolinyl, indolyl, benzimidazolyl, benzoxazolyl. 
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benzthiazolyl, indazolyl, benzisoxazolyl, 
benzisothiazolyl, and isoindazolyl; 




Q 

B is ^ ; provided that Z and B are attached to 

5 different atoms on A; 



provided that B is other than triazolone, guinolone, or 

isoquinolone, wherein the triazolone, quinolone, and 
isoguinolone groups are substituted or unsubstituted; 

10 

Qx is selected from C=0 and SO2; 

ring Q is a 5-7 meiribered ring consisting of, in addition to 
the N-Qi group shown, carbon atoms and 0-2 heteroatoms 

15 selected from NR^^, O, S, S{0) , and 8(0)2/ wherein: 

0-2 double bonds are present within the ring and 
the ring is siabstituted with 0-2 R^^; 



alternatively, ring Q is a 5-7 membered ring to which 
20 another ring is fused, wherein: 

the 5-7 membered ring consists of, in addition to 
the shown amide group, carbon atoms and 0-2 
heteroatoms selected from NR^^, O, S, S(0), and 8(0)2/ 
and 0-1 double bonds are present within the ring; 
25 the fusion ring is phenyl or a 5-6 membered 

heteroaromatic consisting of carbon atoms and 1-2 
heteroatoms selected from NR^^, O, and S; 

ring Q, which includes the 5-7 membered ring and 
the fusion ring, is substituted with 0-3 R^^; 



30 



Rla is selected from H, Rlh, CH(CH3)Rl^, C(CH3)2R^^. CH2R1^, 
and CH2CH2R1^, provided that Rla forms other than an N- 
halo, N-S, or N-CN bond; 
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alternatively, when two Rl^ groups are attached to adjacent 
atoms, together with the atoms to which they are 
attached they form a 5-6 meiribered ring consisting of: 
5 carbon atoms and 0-2 heteroatoms selected from the 

group consisting of N, 0, and S(0)p, this ring being 
siibstituted with 0-2 R^^ and 0-3 ring double bonds; 

Rl^ is selected from H, CH3, CH2CH3, F, CI, Br, -CN, -CHO, 
10 CF3, 0R2, NR2R2a, C(0)R2^, C02R2^, 0C(0)R2, C02R2a, 

S(0)pR2, lS!R2(CH2)rOR2, m2c (0) R2b, C(0)NR2R2a^ S02NR2R2a, 
m2S02R2, phenyl STobstituted with 0-2 R^^, and 5-6 
membered aromatic heterocycle consisting of carbon 
atoms and from 1-4 heteroatoms selected from the group 
15 consisting of N, O, and S(0)p, and substituted with 

0-2 R^^, provided that r1^ forms other than an 0-0, N- 
halo, N-S, or N-C2N bond; 

r2, at each occurrence, is selected from H, CF3, CH3, 
20 CH2CH3, CH2CH2CH3, CH(CH3)2/ phenyl substituted with 

0-2 R4b, a benzyl substituted with 0-2 R^^, and 5-6 
membered aromatic heterocycle consisting of: carbon 
atoms and 1-4 heteroatoms selected from the group 
consisting of N, O, and S(0)p, and substituted with 
25 0-2 R4b; 

R2a, at each occurrence, is selected from H, CF3, CH3, 

CH2CH3, CH2CH2CH3, CH(CH3)2# benzyl, phenyl sxibstituted 

with 0-2 R^^, and 5-6 membered aromatic heterocycle 
30 consisting of: carbon atoms and 1-4 heteroatoms 

selected from the group consisting of N, 0, and S(0)p, 

and substituted with 0-2 R^^; 
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alternatively, r2 and R^a, together with the atom to which 
they are attached, combine to form a 5 or 6 membered 
saturated, partially saturated or unsaturated ring 
substituted with 0-2 R^^ and consisting of: 0-1 
5 additional heteroatoms selected from the group 

consisting of N, 0, and S(0)p; 

R2b, at each occurrence, is selected from CF3, C1-4 alkoxy, 
CH3, CH2CH3, CH2CH2CH3, CH(CH3)2/ benzyl, phenyl 

10 substituted with 0-2 R^^, and 5-6 membered aromatic 

heterocycle consisting of: carbon atoms and 1-4 
heteroatoms selected from the group consisting of N, 
O, and S{0)p, and substituted with 0-2 R^^; 

15 r2c, at each occurrence, is selected from CF3, OH, OCH3, 

OCH2CH3, OCH2CH2CH3, OCH(CH3)2, CH3, CH2CH3, CH2CH2CH3, 
CH(CH3)2# benzyl, phenyl substituted with 0-2 R^^, and 
5-6 membered aromatic heterocycle containing from 1-4 
heteroatoms selected from the group consisting of N, 

20 O, and S(0)p, and substituted with 0-2 R^'=>; 

r4, at each occurrence, is selected from H, CH2OR2, 

(CH2)20R2, 0R2, F, CI, Br, I, CH3, CH2CH3 , CH2CH2CH3, 
CH(CH3)2, CH2CH2CH2CH3, CH2CH(CH3)2/ CH ( CH3 ) CH2CH3 , 
25 C(CH3)3, -CN, NO2/ NR2R2a, CH2NR2R2a, ( CH2 ) 2NR2R2a , 

C(0)R2c, NR2c(0)R2b, C{0)NR2R2a, S02NR2R2a, CF3, and 
CP2CF3 ; 

R^a^ at each occurrence, is selected from H, =0, CH2OR2, 
30 0R2, F, Br, CI, CH3, CH2CH3, CH2CH2CH3, CH(CH3)2, 

CH2CH2CH2CH3, CH2CH(CH3)2, CH (CH3) CH2CH3 , C(CH3)3, -CN, 
NO2, CH2NR2R2a^ NR2R2a^ C(0)R2c, NR2C(0)R2b, C(0)NR2R2a, 
NR2c{0)NR2R2a^ S02NR2R2a, and -CF3; 
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R*^, at each occurrence, is selected from H, =0, OR^, 

CH2OR3, F, CI, CH3, CH2CH3, CH2CH2CH3, CH(CH3)2, -CN, 
NO2, NR^R^a, CH2NR3R3a, C(0)R3, CH2-C(0)R3, C(0)0R3c, 
5 CH2-C(0)OR3c, NR3c(0)R3a, CH2NR3c (0)R3a, C(0)NR3R3a, CH2- 

C(0)NR3R3a, S02NR3R3a, CH2S02NR3R3a, 

NR3s02-Ci-4 alkyl, CH2NR3s02-Ci_4 alfcyl, NR3s02 -phenyl, 
CH2NR3s02 -phenyl, S(0)pCF3, CH2S(0)pCF3, 
S{0)p-Ci-4 alkyl, CH2S(0)p-Ci_4 alkyl, S{0)p-phenyl, 
10 CH2S(0)p-phenyl, and CF3; 

r4c^ at each occiirrence, is selected from H, CH3, CH2CH3, 
Cai2CH2CH3, CH(CH3)2, CH2CH2CH2CH3 , CR2CR{Ca2)2' 
CH(CH3)CH2CH3, C(CH3)3, CHaOR^, CH2F, CH2Br, CH2CI, 
15 CH2CN, CH2NO2, CH2NR2R2a, C(0)R2c, CH2C(0)r2c, 

CH2NR2C{0)R2b, C(0)]SIR2R2a, CH2C (0)NR2R2a, S02NR2R2a, 
CH2S02NR2R2a, S(0)pR5a, CH2S(0)pR5a, CF3, phenyl. 

substituted with 0-1 R^, and benzyl siibstituted with 
0-1 r5; 

20 

R^, at each occurrence, is selected from H, =0, CH3, CH2CH3, 
CH2CH2CH3, C3I(CH3)2, 0R3, CH20R3, F, CI, -CN, NO2, 
NR3R3a, CH2NR3R3a, C(0)R3, CH2C(0)R3, C(0)0R3c, 
CH2C(0)OR3c:, NR3c(0)R3a, C(0)NR3R3a, S02NR3R3a, 
25 NR3s02-Ci-4 alkyl, NR3SO2CF3, Nr3s02 -phenyl, S(0)pCF3, 

S(0)p-Ci_4 alkyl, S (O)p-phenyl, CF3, phenyl substituted 
with 0-2 r6, naphthyl substituted with 0-2 R^, and 
benzyl substituted with 0-2 R^; and, 

30 r6, at each occurrence, is selected from H, OH, 0R2, f, CI, 
CH3, CH2CH3, CH2CH2CH3, CH(CH3)2, -CN, NO2, NR2R2a, 
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CH2NR2R2a, C(0}R2b, CH2C(0)R2»', NR2c{0)R2b, S02NR2R2a, 
and IIR2SO2C1-4 alkyl. 
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5 J is selected from 0, S, NH, and NR^^; 

G is selected from the group: 
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H H ^3 




H 



H H H H 



10 



6^ is absent or is selected from CH2/ CH2CH2f CH2O, OCH2/ 
NH, CH2Mi, NHCH2, CH2C(0), C(0)CH2, C(0)1SIH, NHC (O) , 
NHC(0)NH, C(0)NHS(0)2/ CH2S(0)2, S(0)2(CH2)/ SO2NH, and 
NHSO2, provided that does not form a N-S, NCH2N, 
NCH2O, or NCH2S bond with either group to which it is 
attached; 

A is selected, from indolinyl, phenyl, pyridyl, and 
pyrimidyl, and is siabstituted with 0-2 R^; 




B is ^"'^^ — ^ ; provided that Z and B are attached to 
15 different atoms on A; 

provided that B is other than triazolone, quinolone, or 

isoguinolone, wherein the triazolone, guinolone, and 
isoguinolone groups are substituted or unsiobstituted; 
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is selected from C=0 and SO2; 

ring Q is a 6-7 membered ring consisting of, in addition to 
5 the N-Qi group shown, carbon atoiris and 0-1 heteroatoms 

selected from NR^^, 0, S, S{0), and 5(0)2/ wherein: 

0-2 doi±>le bonds are present within the ring and 
the ring is substituted with 0-2 R^a. 

10 alternatively, ring Q is a 5-7 membered ring to which 
another ring is fused, wherein: 

the 5-7 membered ring consists of, in addition to 
the shown amide group, carbon atoms and 0-1 
heteroatoms selected from NR^^^ q, S, S{0), and 3(0)2/ 
15 . and 0-1 double bonds are present within the ring; 

the fusion ring is phenyl; 

ring Q, which includes the 5-7 membered ring and 
the fusion ring, is siabstituted with 0-2R^^j 

20 Rla is selected from H, R^^^, C(CH3)2R^^/ and CH2R^^, provided 
that Rla forms other than an N-halo, N-S, or N-CN bond; 

Rib is selected from CH3, CH2CH3, P, Cl, Br, -CN, CF3, OR^, 
NR2R2a, C(0)R2b, C02R2^ 002^?^. S(0)pR2, C(0)NR2R2a, 

25 S02NR2R2a, nr2s02R2, and 5 -'6 membered aromatic 

heterocycle consisting of carbon atoms and from 1-4 
heteroatoms selected from the group consisting of N, 
0, and S(0)p, and substituted with 0-2 R^^, provided 
that R^^ forms other than an 0-0, N-halo, N-S, or N-CN 

30 bond; 

r2, at each occurrence, is selected from H, CH3, CH2CH3, 
CH2CH2CH3, CH(CH3)2/ phenyl substituted with 0-1 R^^/ 
benzyl substituted with 0-1 R^^, and 5-6 membered 
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aromatic heterocycle consisting of: carbon atoms and 
1-4 heteroatoms selected from the group consisting of 
N, 0, and S(0)p, and substituted with 0-1 R^; 

5 R2a, at each occurrence, is selected from CH3, CH2CH3/ 
CH2CH2CH3, CH{CH3)2f benzyl, phenyl substituted with 

0-1 R^^, and 5-6 membered aromatic heterocycle 
consisting of: carbon atoms and 1-4 heteroatoms 
selected from the group consisting of N, 0, and S(0)p, 
10 and substituted with 0-1 R^^; 



alternatively, r2 and R^a, together with the atom to which 
they are attached, combine to form a 5 or 6 membered 
saturated, partially saturated or unsaturated ring 
15 substituted with 0-1 R^^ and consisting of: 0-1 

additional heteroatoms selected from the group 
consisting of N, 0, and S(0)p; 

r21^, at each occurrence, is selected from OH, OCH3, OCH2CH3, 
20 OCH2CH2CH3, OCH(CH3)2/ CH3, CH2CH3, CH2CH2CH3, CH( 013)2* 

benzyl, phenyl substituted with 0-1 R^^, and 5-6 
membered aromatic heterocycle consisting of: carbon 
atoms and 1-4 heteroatoms selected from the group 
consisting of N, 0, and S(0).p, and siibstituted with 

25 0-1 R^l>; 

r2c, at each occurrence, is selected from OH, OCH3, OCH2CH3, 
OCH2CH2CH3, OCH(CH3)2/ CH3, CH2CH3, CH2CH2CH3, CH(CH3)2/ 
benzyl, phenyl substituted with 0-1 R^^, and 5-6 
30 membered aromatic heterocycle containing from 1-4 

heteroatoms selected from the group consisting of N, 
0, and S(0)p, and substituted with 0-1 R^^; 
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R*, at each occurrence, is selected from OH, 0R2, CH2OR2, 
(CH2)20R2, F, Br, CI, I, CH3, CH2CH3, CH2CH2CH3, 
CH(CH3)2, CH2CH2CH2CH3, CH2CH(CH3)2/ CH {CH3 ) CH2CH3 , 
C(CH3)3, NR2R2a, CH2NR2R2a, (CH2) 2NR2R2a, CF3, and 
5 CF2CP3 ; 

R*a, at each occurrence, is selected from H, =0, CH2OR2, 
0R2, F, Br, CI, CH3, CH2CH3, CH2CH2CH3, CH{CH3)2, 
CH2CH2CH2CH3, CH2CH(CH3)2, CH(CH3)CH2CH3, C(CH3)3, 
10 CH2NR2R2a, NR2R2a, C(0)R2°, NR2C(0)R2b, C(0)NR2R2a, 

S02NR2R2a, and CF3; 

R*'', at each occurrence, is selected from H, =0, OR^, 

CH2OR3, F, CI, CH3, CH2CH3, CH2CH2CH3, CH(CH3)2, -CN, 
15 NO2, NR3R3a. CH2NR3R3a, C{0)R3, C(0)0R3°, NR3C(0)R3a, 

C(0)NR3R3a, S02NR3R3a, NR3S02-Ci-4 all^l, NR3S02 -phenyl, 
S(0)p-Ci-4 alkyl, S(0)p-phenyl, and CF3; 

R*°, at each occurrence, is selected from H, CH3, CH2CH3, 
20 phenyl substituted with 0-1 r5, and benzyl substituted 

with 0-1 R5; 

r5, at each occtirrence, is selected from H, =0, CH3, CH2CH3, 
CH2CH2CH3, CH{CH3)2, 0R3, CH20R3 , F, Cl, -CN, NO2, 
25 NR3R3a, CH2NR3R3a, C(0)r3, C{0)0R3c, NR3c(0)R3a, 

C(0)NR3R3a, S02NR3R3a, NR3S02-Ci-4 alkyl, NR3S02 -phenyl, 
S(0)p-Ci-4 alkyl, S (O)p-phenyl, CF3, phenyl substituted 
with 0-2 r6, naphthyl substituted with 0-2 r6, and 
benzyl substituted with 0-2 R^; and. 



30 



r6, at each occurrence, is selected from H, OH, 0R2, F, Cl, 
CH3, CH2CH3, CH2CH2CH3, CH{CH3)2, -CN, NO2, NR2R2a, 
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C3H2NR2R2a, C(0)R21>, CH2C{0)R2b, NR2c{0)R2t>, and 
S02NR2R2a. 
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J is selected from 0, S, NH, and KR^^; 
5 P4 is -Gi-G; 

M4 is -Z~A-B; 

G is selected from: 
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Gi is absent or is selected from CH2NH, NHCH2, CH2C(0), 
5 C(0)CH2^ C(0)NH, NHC(O), NHC(0)NH, CH2S(0)2i 

S(0)2(CH2), SO2NH, and NHS02/ provided that Gi does not 
form a N-S, NCH2N, NCH2O, or NCH2S bond with either 
group to which it is attached; 

10 A is selected from the group: indolinyl, phenyl, 2~pyridyl, 
3-pyridyl, 2~pyrimidyl, 2-Cl-phenyl, 3-Cl-phenyl, 
2-F-phenyl, 3-F-phenyl, 2-methylphenyl, 2-aminophenyl/ 
and 2-methoxyphenyl; 
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B is attached to a different atom on A than M and Is 
selected from the group: 

Q O 




i>i NR ^ IN 1 ' I I 





(0)2 



O O Ly- 




W w W 




>^ 
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Q 



O O O o 




Rla is selected from H, CH3, CH2CH3, CH2CH2CH3, CH2F, CH2CI, 
5 Br, CH2Br, -CN, CH2CN, CF3, CH2CF3, OCH3, CH2OH, . 

C(CH3)20H, CH2OCH3, NH2, CH2NH2, NHCH3, CH2NHCH3, 
N(CH3)2, CH2N(CH3)2, CO2H, COCH3, CO2CH3, CH2CO2CH3, 
SCH3, CH2SCH3, S(0)CH3, CH2S(0)CH3, 8(0)2^3, 
CH2S(0)2CH3, C(0)NH2, CH2C(0)NH2/ SO2NH2, CH2SO2NH2, 
10 NHSO2CH3, CH2NHSO2CH3, pyridin-2-yl, pyridin-3-yl, 

pyridin-4-yl, pyridin-2-yl-N-oxide, 
pyridin-3 -yl-N-oxide, pyridin-4-yl-N-oxide, 
imidazol-l-yl, CH2-imidazol-l-yl, 

4 -me tliy 1 - oxaz ol - 2 -y 1 , 
15 4-N, N-dimetliylaiainomethyl-oxazol-2-yl , 

1,2,3, 4- tetrazol-l-yl , 1,2,3, 4-tetrazol-5-yl, 
CH2-l/2,3,4-tetra2ol-l-yl, and 

CH2-1,2,3, 4-tetrazol-5-yl, provided that R^^ forms 
other than an N-halo, N-S, or N-CN bond; 

20 

r2, at each occurrence, is selected from H, CH3, CH2CH3, 

CH2CH2CH3, CH(CH3)2, phenyl stibstituted with 0-1 R^^, 

benzyl substituted with 0-1 R^^, and 5 membered 
aromatic heterocycle consisting of: carbon atoms and 
25 1-4 heteroatoms selected from the group consisting of 

N, O, and S(0)p, and substituted with 0-1 R^^; 
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R2a, at each occurrence, is selected from H, CH3, and 
CH2CH3; 



5 alternatively, r2 and R^^^ together with the atom to which 
they are attached, combine to form a 5 or 6 membered 
saturated, partially saturated or unsaturated ring 
substituted with 0-1 R^^ and consisting of: 0-1 
additional heteroatoms selected from the group 
10 consisting of N, 0, and S(0)p; 

R2h, at each occurrence, is selected from OCH3, OCH2CH3, 
CH3, and CH2CH3; 

15 r2c, at each occurrence, is selected from OH, OCH3, OCH2CH3, 
CH3, and CH2CH3; 

R^^, at each occurrence, is selected from H, =0, CH3, 

CH2CH3, CH2CH2CH3, CH{CH3)2/ CH2CH2CH2CH3, CH2CH{CH3)2/ 
20 CH(CH3)CH2CH3, and 0(^3)3; 



r4^, at each occurrence, is selected from H, =0, OR^, 

CH2OR3, F, CI, CH3, CH2CH3, NR3R3a^ CH2NR3R3a^ C(0)R3, 
C{0)0R3c, NR3C(0)R3a, C(0)NR3R3a, S02NR^R^^, 
25 NR3s02 -phenyl, S(0)2CH3, .5(0) 2-phenyl, and CF3; 



r5, at each occurrence, is selected from H, =0, caH3, CH2CH3, 
0R3, CH2OR3, F, CI, NR3R3a^ CH2NR3R3a, C(0)R3, C(0)0R3c, 
NR3C(0)R3a, C(0)NR3R3a^ S02NR3R3a^ 
30 iro3s02-Ci-4 alkyl, NR3s02 -phenyl, S(0)2-CH3, 

S(0)2-phenyl, CF3, phenyl stibstituted with 0-2 R^, 
naphthyl substituted with 0-2 R^, and benzyl 
substituted with 0-2 R^; and, 
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at each occurrence, is selected from OH, 0R2, F, CI, 
CH3, CH2CH3, NR2R2a, CH2NR2R2a, C{0)R2b, CH2C(0)R2b, 

lsrR2c{0)R2t>, and S02NR2R2a. 

5 

13 . A compound according to Claim 12 , wherein the 
compound is selected from: 




G is selected from: 
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P4 is -G; and 

A-B is selected from: 

5 




10 15. A coirpound according to Claim 1, wherein the 

compound is selected from the group: 

1- (3-amino-l,2-benzisoxazol-5-yl) -5-{ [5- (2-oxo-l- 

piper idinyl ) -2 , 3 -dihydro- IH- indol- 1-yl ] carbonyl } - IH- 
15 pyrazole-S-carboxamide; 

1- (3-amino-l, 2-benzisoxazol-5-yl) -5-{ [6- (2-oxo-l- 

piperidinyl) -2 , 3-dihydro-lH-indol-l-yl] carbonyl}-lH- 
pyrazole-3 -carboxamide ; 

20 

1- (3-ainino-l, 2-benzisoxa201-5-yl) -5-{ [5- (2-oxohexahydro-lJif- 

azepin-l-yl) -2 , 3-dihydro-llf-indol-l-yl] carbonyl}-ijf- 
pyra2ole-3 -carboxamide ; 

25 1- (3-amino-lr 2-benzisoxazol-5-yl) -5-{ [6- (2-oxohexahydro-lJT- 
azepin- 1-yl ) - 2 , 3 -dihydro-lH- indol- 1-yl ] carbonyl } -Uf- 
pyrazole-3 -carboxamide ; 

2- [ (4-chloroben2oyl) amino] -AT- [4- (2-oxo-l- 
3 0 piper idinyl ) phenyl ] benzamide ; 
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2- [ (4-chlorobenzoyl) amino] -N- [4- (2-oxo-l (2H) - 
pyr idiny 1 ) phenyl ] benzamide ; 

2- [ (4-chlorobenzoyl ) amino] -N- [4- (2-oxotetrahydro-l {2H) - 
5 pyr imidiny 1 ) phenyl ] benz amide ; 

5-chlofo-W- [2- ( { [4- {2-oxo-l- 

piper idiny 1 ) phenyl ] amino } carbonyl ) phenyl ] -2 - 
pyridinecarboxamide ; 

10 

5-chloro-N- [2- { { [4- (2-oxo-l (2H) - 

pyr idiny 1 ) phenyl ] amino } carbonyl ) phenyl ] -2 - 
pyridinecarboxamide ; 

15 5-chloro-JVr- [2- { { [4- (2-oxotetrahydro-l {2H) - 

pyr imidinyl ) phenyl ] amino } carbonyl ) phenyl ] - 2 - 
pyridinecarboxamide ; 

4-chloro-2- [ (4-chlorolDenzoyl) amino] -JW- [4- (2-oxo-l- 
20 piperidinyl) phenyl] benz amide; 

4-chloro-2- [ (4-chlorobenzoyl) amino] -JJ- [4- (2-oxo-l (211) - 
pyr idiny 1 ) phenyl ] benzamide ; 

25 4-chloro-2- [ (4-chlorobenzoyl) amino] -W- [4- {2-oxotetrahydro 
1 ( 2H) -pyrimidinyl ) phenyl ] benzamide ; 

2- [ (4-chlorobenzoyl ) amino] -4- [ (methylsulf onyl ) amino] -N- [4 
( 2 -oxo- 1 -piperidinyl ) phenyl ] benzamide ; 

30 

2- [ (4-chloro]Denzoyl) amino] -4- 1 (methylsulfonyl) amino] [4 
(2-oxo-l (2if) -pyridinyl) phenyl] benzamide; 

2- [ (4-chlorobenzoyl) amino] -4- [ (methylsulf onyl) amino] -N- [4 
35 (2-oxotetraliydro-l (2H) -pyrimidinyl) phenyl] benzamide; 
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S-chloro-W- [5« [ (methylsulf onyl) amino] -2- ( { [4- (2-oxo-l- 
piper idiny 1 ) phenyl ] amino } carbony 1 ) phenyl ] -2 - 
pyridinecarboxamide ; 

5 2- [ (4-chlorobenzoyl) amino] -JJ- [4- (2-oxo-l- 
piperidinyl ) phenyl J nicotinamide ; 

3- [ ( 4 -clilor ©benzoyl) amino] [4- (2-oxo-l- 

piperidinyl ) phenyl ] isonicotinamide ; 

10 

4- [ (4-chlorobenzoyl) amino] -N- [4- (2-oxo-l- 

piperidinyl ) phenyl ] nicotinamide ; 

5- cliloro-W- [3- ( £ [4- (2-oxo-l- 

15 piperidinyDphenyl] amino}carl3onyl) -4-pyridinyl] -2- 

pyridinecarboxamide; 

5-chloro-iy- [3- ( { [4- (2-oxo-l (2H) - 

pyridinyl ) phenyl] amino} carbony 1) -4-pyridinyl] -2- 
20 pyridinecarlDOxamide; 

5-chloro-W- [5-chloro-3-methoxy-2- ({ [4- (2-oxo-l (2H) - 
pyridinyl) phenyl] amino }carbonyl) phenyl] -2- 
pyridinecarboxamide ; 

25 

5-chloro-J\r- [5-chloro-3-methoxy-2- ( { [4- (2-oxo-l- 

piperidinyDphenyl] amino}carlx)nyl) phenyl] -2- 
pyr idinecarboxamide ; 

30 methyl 2- [2-f luoro-4- (2-oxo-l (2H) -pyridinyl) phenyl] -3- [1- (4- 
methoxyphenyl) -3- (trif luoromethyl) -IJEr-pyrazol-S-yl] -3- 
oxopropanoate ; 

1- (3^-f luoro-4- {2- [1- (4-methoxyphenyl) -3- (trif luoromethyl) - 
35 lfr-pyrazole-5-yl] -2-oxoethyl}phenyl) -2 ( IH) -pyridinone; 
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1- (4-{2- [1- (3-amino-l,2-benzisoxazol-5-yl) -3- 

(trif luoromethyl) -lH-pyrazol-5-yl] -2-oxoethyl}-3- 
f luorophenyl) -2 (IfT) -pyridinone; 

5 5-{ [2-f luoro-4- (2-oxo-l {2H) -pyridinyl) phenyl] acetyl}-!- (4- 
methoxyphenyl) -lH-pyrazole-3-carboxaniide; 

1- (3-amino-l,2-ben2isoxazol-5-yl)-5-{ [5- (2-oxo-l(2iir) - 

pyridinyl) -2 , 3-dihydro-lH-indol-l-yl] carbonyl} -IH- 
10 pyrazole-3 -carboxamide ; 

S-chloro-JV"- (5-chloropyridin-2-yl) -2- ( {4- [ (2-oxo- 
piper idine ) - 1 -yl ] benzoyl } amino ) benzamide ; 

15 5-chloro-2^- (5-chloropyridin-2-yl) -2- ( {4- [ (2-oxo-pyridin) -1- 
yl ] benzoyl } aitiino ) benzamide ; 

J\r- (5-chloropyridin-2-yl) -2- ( {4- [ (2-oxo-piperidine) -1- 
yl ] benzoyl } amino ) - 5 -me thoxybenzamide ; 

20 

J\r- (5-chloropyridin-2-yl) -2- ( {4- [ (2-oxo-pyridin) -1- 
yl ] benzoyl } amino ) - 5 -me thoxybenzamide ; 

(5-chloropyridin-2-yl) -2- ( {4- [ (2-oxo-piperidin) -1- 
25 yl] benzoyl) amino) -5-methylbenzamide; 

J\r- (5-cliloropyridin-2-yl) -2- ( {4- [ (2-oxo-pyridin) -1- 
yl] benzoyl) amino) -5-methylbenzamide; 

30 2- (5-chloro-pyridin-2-yl) -7-methoxy-3- [4- (2-oxo-piperidin- 
1-yl) -phenyl] -2H-isoquinolin-l-one; 

2- (5-chloro-pyridiri-2-yl) -7-methoxy-3- [4- ( 2-oxo-pyridin- 1- 

yl) -phenyl] -2H-isoquinolin-l-one; 

35 
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5-chloro-^- (5-chloropyridin-2-yl) -3-iaethoxy-2- [4- (2- 
oxopiperidin-l-yl ) -benzoylamino] benzamide; 

5-chloro-iV- (5-chloropyridin-2-yl) -3-methoxy-2- [4- (2-oxo-2H 
5 pyridin-l-yl ) -benzoylamino ] benzamide ; 

3-chloro-2\r- (l,2-cis-2-{ [4- {2-oxopyridin-l {2H) - 

yDbenzoyl] amino }cyclohexyl) -IH-indole-e-carboxaioide 

10 5-chloro-JW- (l,2-cis-2-{ [4- (2-oxopyridin-l{2H) - 

yl ) benzoyl ] amino } cyclohexyl ) -lH--indole-2-carboxamide 

5-chloro-2V^ (1, 2-cis-2-{ [4- {2-oxopyridin-l {20) - 

yl ) benzoyl 1 amino } cyclohexyl ) thiophene-2 -carboxamide ; 

15 

5-chloro-JV- (1, 2-cis-2-{ [4- (2-oxopyrazin-l (2H) - 

yl ) benzoyl ] amino } cyclohexyl ) thiophene-2 -carboxamide ; 

5-chloro-J\r- (l,2-cls-2-{ [4- (2-oxopyrazin-l (2H) - 
20 yl ) benzoyl ] amino } cyclohexyl ) -Iff- indole-2 -carboxamide ; 

S-chloro-jyr- (l,2-cis-2-{ [4- (2-oxopyrazin-l {2H) - 

yl) benzoyl] amino}cyclohexyl) -lJir-indole-6-carboxamide; 

25 5-chloro-i\r- (1, 2-cls-2-{ [4- (2-oxopiperidin-l- 

yl ) benzoyl] amino) cyclohexyl ) thiophene-2-carboxamide; 

5-chloro-J\r" (1, 2-cis-2-{ [4- (2-oxopiperidin-l- 

yDbenzoyl] amino} cyclohexyl) -lH-indole-2 -carboxamide; 

30 

3-chloro-J\r- (l,2-cls-2-{ [4- (2-oxopiperidin-l- 

yl ) benzoyl ] amino } cyclohexyl ) -Iff- indole- 6 -carboxamide ; 

3-chloro-l\r- (2-{ [4- (2-oxopyridin-l (2H) - 
35 yl ) benzoyl] amino} cyclohexyl ) -lH-indole-6-carboxamide; 
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3-chloro-JVr- {2-{ [4- (2-oxopyrazin-l (2H) - 

yl ) benzoyl ] amino } cyclohexyl ) -IH- indole- 6-carboxainide ; 



3-chloro-JVr- {2-{ [4- {2-oxopiperidin-l- 
5 yl) benzoyl] amino} cyclohexyl) -IH-indole-S-carboxamide; 

3-chloro-2^- {2-{ [4- {3-oxomorpholin-4- 

yl)benzoyl) amino}cyclohexyl) -lH-indole-6-carboxamide; 

10 3-chloro-i\r- {2-{ [4- (2-oxopipera2in-l- 

yl) benzoyl] amino} cycloliexyl) -liir-indole-6-carboxamide; 

3-chloro-i\7^ {2-{ [4-(2-oxo-l,3-oxazinan-3- 

yl ) benzoyl ] amino } cyclohexyl ) - IH- indole- 6 -carboxamide ; 

15 

3-cliloro-i\^- (3-{ [4- (2-oxopiperidin-l- 

yDbenzoyl] amino} tetrahydro-2H-pyran-4-yl) -IH-indole- 
• 6 -carboxamide ; 



20 3-cliloro-J\r- {4-{ [4- {2-oxopiperidin-l- 

. yl)ben2oyl] amino} tetraliydro-2fr-pyran-3-yl) -iJiT-indole- 
6 -carboxamide ; 

3-c]iloro-i\r- (4-{ [4- {2-oxopiperidin-l- 
25 yDbenzoyl] amino }piperidin-3-yl) -lH-indole-6- 

carboxamide; 

3-cliloro-J\r- (3-{ [4- (2-oxopiperidin-l- 

yl) benzoyl] amino} piper idin-4-yl ) -lH-indole-6- 
30 carboxamide ; 

3-chloro-lV- (4-{ [4- (2-oxopiperidin-l- 

yl ) benzoyl] amino} pyrrol idin- 3 -yl ) - IH- indole- 6- 
carboxamide ; 

35 
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• d-chlOTt^-N- (4-{ [4- (2-oxopiperidin-l- 

yl)benzoyl] amino)tetrahydrofuran-3-yl) - IH- indole- 6- 
carboxaiaide ; 

5 3-chloro-2\r- (2-{ [4- (2-oxopiperidin-l- 

yl ) benzoyl ] amino } cyclopentyl ) -IH- indole- 6 -carboxamide 



3-chloro-W- (1, l-dioxido-4-{ [4- (2-oxopyridin-l (2H) - 
10 yl) benzoyl] amino} tetrahydro-3-thienyl ) -lH-indole-6- 

carboxamide; 

3-chloro-Jtf^- (1, l-dioxido-4-{ [4- (2-oxopyridin-l {2H) - 

yl) benzoyl] amino} tetrahydro-2H--thiopyran-3-yl) -IH- 
15 indole- 6-carboxamide; 

3-c]iloro-2\r- (1, l-dioxido-3-{ [4- (2-oxopyridin-l {2H) - 

yl)t>enzoyl] amino}tetralxydro-2H-t]iiopyran-4-yl) -IH- 
indole-6-carboxamide / 

20 

(2-{ [ (3-cliloro-lJir-indol-6-yl)sulfonyl]methyl}cycloliexyl) • 
4- (2-oxopiperidin-l-yl)benzamide; 

N" (2-{ [ (6-chloro-2-naphtliyl) sulfonyl] methyl }cyclohexyl) -4- 
2 5 ( 2 -oxopiperidin-l-yl ) benzamide ; 

5-chloro-lV^- (2- { [4- (2-oxopiperidin-l- 

yl ) benzoyl ] amino } cycloliexyl ) thiopliene-2 -carboxamide ; 

30 5-chloro-2V- (2-{ [4- (2-oxopyridin-l (2Jf) - 

yl) benzoyl] amino} cycloliexyl) tliiopliene-2-carboxamide ; 

5-clxloro-iV^ (2- { [4- (2-oxopyrazin-l {2H) - 

yDlDenzoyl] amino} cycloliexyl) thiophene-2-carboxamide ; 

35 
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5-chloro-W- (2-{ [4- (3-oxomorpholin-4- 

yl ) benzoyl] amino } cyclohexyl ) thiophene-2-carboxamide ; 

5-chloro-J^- (2-{ [4- (2-oxopiperazin-l- 
5 y 1 ) benzoyl ] amino } cyclohexyl ) thiophene- 2 -carboxamide ; 

5-chloro-I\7- (2-{ [4- (2-oxo-l, 3-oxazinan-3- 

yDbenzoyl] aaotiino} cyclohexyl) thiophene-2 -carboxamide; 

10 5-chloro-J\rT (2-{ [4- (2-oxopiperidin-l- 

yl ) benzoyl] amino} cyclopentyl ) thiophene- 2 -carboxamide 

5-chloro-I\r- (2-{ [4- (2-oxopyridin-l (2H) - 

yl) benzoyl] amino} cyclopentyl) thiophene-2-carlDOxamide; 



15 



5-chloro-2!7- (2-{ [4- (2-oxopiperidin-l- 

yl ) benzoyl] amino} cyclohexyl ) -liir-indole-2-carboxamide 



20 5-chloro-2V^(2-{ [4- (2-oxopyridin-l (2Jir) - 

yl ) benzoyl] amino} cyclohescyl ) -lH-indole-2-c€art>oxamide ; 

5-chloro-J)J- (2-{ [4- (2-oxopyrazin-l {2H) - 

yl ) benzoyl] amino} cyclohexyl ) -lH-indole-2-carboxamide ; 

25 

5-chloro-JJ- (2-{ [4- (3-oxomorpholin-4- 

yl ) benzoyl ] amino } cyclohexyl ) - IH- indole-2 -carboxamide ; 

5-chloro-^- (2-{ [4- {2-oxopiperazin-l- 
30 yl ) benzoyl] amino } cyclohexyl ) -IH- indole- 2 -carboxamide ; 

5-chloro-l^- {2-{ [4- (2-oxo-l, 3-oxazinan-3- 
yl)benzoyl] amino }cyclohe3qrl) -lH-indole-2-carboxamide; 

35 5-chloro-J\r- (2-{ [4- {2-oxopiperidin-l- 

yl ) benzoyl ] amino } cyclopentyl ) - IH- indole-2 -carboxamide ; 
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5- cliloro-iV- (2-{ [4- (2-oxopyxidin-l (2H) - 

yl)benzoyl] ciiaino}cyclopentyl) -lJir-indole-2-carboxamide; 

5 e-chloro-W- (2-{ [4- (2-oxoEyridin-l (211) - 

yDbenzoyl] aiaino}cyclohexyl) -2-naphthamide; 

6- chloro-I^- (2-{ [4- (2-oxopipera2in"l"- 

yl ) benzoyl ] amino } cyclohexyl ) -2-naphthainide ; 

10 

6-chloro-JV- (2-{ [4- {2-oxopyridin-l (2H) - 

yl ) benzoyl ] amino } cyclohe3<yl ) -2-naphthamide ; 

6-chloro-J\r- (2-{ [4- (2-oxo-l, 3-oxazinan--3- 
15 yDbenzoyl] amino }cyclohexyl) -2-naphthamide; 

6-chloro-l\r- (2-{ [4- (2-oxopiperidin-l- 

y 1 ) benz oyl ] amino } cyclohexy 1 ) - 2 -naphthamide ; 

20 6-chloro-JW^(2-{ [4- {3-oxomorpholin-4- 

yl)benzoyl] amino}cyclohe3cyl) -2-naphthamide; 

6-chloro-JW^ {2-{ [4- {2-oxopyridin-l {21ir) - 

yl ) benzoyl 1 amino } cycl opentyl ) -2-naphthamide ; 

25 

6-chloro-J\F- (2-{ [4- (2-oxopiperidin-l- 

yl ) benzoyl ] amino } cycl opentyl ) -2 -naphthamide ; 

2-chloro-iV^ (2-{ [4- (2-oxopyridin-l (2H) - 
30 yl ) benzoyl ] amino } cyclohexyl ) quinol ine- 6 -carboxamide ; 

2-chloro--W^ (2-{ [4- (2-oxopiperazin-l- 

yl) benzoyl] amino}, cyclohexyl) guinoline-6-carboxamide ; 

35 2-chloro-JV- (2-{ [4- (2-oxo-l, 3-oxazinan-3- 

yl) benzoyl] amino} cyclohexyl) guinoline-6-carboxamide; 
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2-chloro-W- {2-{ [4- (2-oxopiperidin-l- 

yl ) benzoyl ] aiaino } cyclohexyl ) quinoline-6-carboxamide ; 

5 2-chloro-JN'- (2-{ [4- (3-oxomorpholin-4- 

yl ) benzoyl ] amino } cyclohexyl ) guinoline- 6 -carboxamide ; 

2-chloro-JV^- (2-{ [4- {2-oxopyridin-l (2H) - 

yl ) benzoyl ] aioino }pentyl ) guinoline- 6 -carboxamide ; 

10 

2-chloro-l^- (2-{ [4- (2-oxopiperidin-l- 

yl) benzoyl] aiaino}cyclopentyl) guinoline-6-carboxamide; 

6-chloro-iyr- {2-{ [4- (2-oxopyridin-l (2H) - 
15 yl) benzoyl ].aiaino}cyclohextyl) -l-benzothiophene-2- 

carboxamide; 

6-chloro-N- {2-{ [4- {2-oxopiperazin-l- 

yl ) benzoyl ] amino } cyclohexyl ) -l-benzothiophene-2.- 
20 c arboxamide ; 

6-chloro-iyr- (2-{ [4-(2-oxo-l,3-oxazinan-3- 

yl ) benzoyl ] amino } cyclohexyl ) -l-benzothiophene-2 - 
carboxamide ; 

25 

6-chloro-I\F" (2-{ [4-(2-oxopiperidin-l- 

yl ) benzoyl ] amino ) cyclohexyl ) -l-benzothiophene-2- 
carboxamide ; 

30 6-chloro-N- {2-{ [4- (3-oxomorpholin-4- 

yl ) benzoyl ] amino } cyclohexyl ) -l-benzothiophene-2 - 
carboxamide; 

e-chloro-iyr- (2-{ [4- {2-oxopyridin-l {2H) - 
35 yDbenzoyl] amino} eye lopentyl) -l-benzothiophene-2- 

carboxamide ; 
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6-chloro-JJ- (2-{ [4-- (2-oxopiperidin -1- 

yl) benzoyl] amino }cyclopentyl) -l-beiizothiophene-2- 
carboxamide; 

5 

e-chloro-N- (2- { [4- (2-oxopyridin-l {2H) - 

yl ) benzoyl ] amino } eye 1 ohexyl ) thieno [2,3 -b] pyridine- 2 - 
carboxamide ; 

10 e-chloro-JW- (2-{ [4- (2-oxopiperazin-l- 

yl ) benzoyl ] amino } cyclohexyl ) thieno [2,3 - Jb] pyridine-2 - 
carboxamide; 

6-chloro-l\F- (2"{ [4^ {2-oxo-l, 3-oxazinan-3-" 
15 yl ) benzoyl ] amino ) cyclohexyl ) thieno [ 2 , 3 -Jb] pyridine-2-: 

carboxamide ; 

6-chloro-2\r- (2-{ [4- (2-oxopiperidin-l- 

yl ) benzoyl ] amino} cyclohexyl ) thieno [2,3 -Jb] pyridine-2 - 
2 0 carboxamide ; 

e-chloro-JJ"- (2-{ [4- (3-oxomorpholin-4- 

yl ) benzoyl ] amino } cyclohexyl ) thieno [2,3 -Jb] pyridine-2 - 
carboxamide; 

25 

6-chloro--W- (2- { [4- (2-oxopyridin-l (2H) - 

yl ) benzoyl ] amino) eye 1 open tyl) thieno [2 , 3-b] pyridine-2- 
carboxamide ; 

30 6-chloro-N- (2-{ [4- (2-oxopiperidin-l {2H) - 

yl) benzoyl] amino) cyclopentyl) thieno [2 , 3 -Jb] pyridine-2 - 
caxboxamide ; 

5-methoxy-N- (2-{ [4- (2-oxopyridin-l (2H) - 
35 yl)benzoyl] amino)cyclohextyl) thiophene- 2 -carboxamide; 
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5-inetho3C/-JW'- (2-{ [4- (2-oxopiperazin-l- 

yl ) benzoyl ] amino ) cyclohexyl ) thiophene-2 -carboxamide ; 

S-methoxy-I^- (2-{ [4- (2-oxo-l, S-oxazinan-S- 
5 , yl ) benzoyl ] amino } cyclohexyl ) thiophene-2 -carboxamide ; 

5-methoxy-jPJ- (2-{ [4- (2-oxopiperidin-l- 

yl ) benzoyl ] amino } cyclohexyl ) thiophene-2 -carboxamide ; 

10 5-methoxy-jN'- (2-{ [4- (3-oxomorpholin-4- 

yl) benzoyl] amino} cyclohexyl) thiophene-2 -carboxamide; 

5-methoxy-N- (2-{ [4- (2-oxopyridin-l (2H) - 

yl ) benzoyl ] amino} cyclopentyl ) thiophene-2-carboxamide ; 

15 

5 -methoxy- J/- ( 2 - { [ 4 - { 2 -oxopiper idin- 1- 

yl) benzoyl] amino} cyclohexyl) thiophene-2 -carboxamide; 

4-methoxy-Jir- (2-{ [4- (2-oxopyridin-l (2H) - 
20 yl ) benzoyl ] amino } cyclohexyl ) benzamide ; 

4-methoxy-i^- (2-{ [4- (2-oxopiperazin-l- 

y 1 ) benz oy 1 ] amino } eye lohexy 1 ) benz amide ; 

25 4-methoxy-2\r- (2-{ [4- (2-oxo-l, 3-oxazinan-3- 

yl ) benzoyl ] amino } eye lohexyl ) benzamide ; 

4-meithoxy-N- (2-{ [4- (2-oxopiperidin-l- 

yl ) benzoyl ] amino } cyclohexyl ) benzamide; 

30 

4-methoxy-jN^- (2-{ [4- (3-oxomorpholin-4- 

yl ) benzoyl ] amino } cyclohexyl ) benzamide ; 

4-methoxy-i\r- (2-{ [4- (2-oxopyridin-l (2H) - 
35 yl ) benzoyl ] amino } cyclopentyl ) benzamide ; 
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4-methoxy-W^ (2-{ [4- {2-oxopiperidin'-l- 

yl ) benzoyl ] amino } cyclopentyl ) benzamide ; 

or a phanaaceutically acceptable salt form thereof. 

5 

16. h pharmaceutical composition, comprising: a 
pharmaceutically acceptable carrier and a therapeutically 
effective amoimt of a compound of any one of claims 1-15 or 

10 a pharmaceutically acceptable salt form thereof. 

17. Use of a coirqpound of any one of claims 1-15 or a 
phainnnaceutically acceptable salt form thereof in the 

15 manufacture of a medicament for treating a thromboembolic 
disorder . 



18. Use of a coitqpound according to Claim 17, wherein 
20 the thromboembolic disorder is selected from the group 

consisting of arterial cardiovascular thromboembolic 
disorders, venous cardiovascular thromboembolic disorders, 
and thromboembolic disorders in the chambers of the heart. 

25 

19. Use of a compound according to Claim 17, wherein 
the thromboembolic disorder is selected from unstable 
angina, an acute coronary syndrome, first ityocardial 
infarction, recurrent myocardial infarction, ischemic 

30 sudden death, transient ischemic attack, stroke, 

atherosclerosis, peripheral occlusive arterial disease, 
venous thrombosis, deep vein thrombosis, throihbophlebitis , 
arterial embolism, coronary arterial thrombosis, cerebral 
arterial thrombosis, cerebral embolism, kidney embolism, 

35 pulmonary embolism, and thrombosis resulting from (a) 
prosthetic valves or other implants, (b) indwelling 
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catheters, (c) stents, (d) cardiopulmonary bypass, (e) 
hemodialysis, or (£) other procedures in Which blood is 
exposed to an eurtificial surface that promotes thrombosis. 



5 



10 



20. A compound of any one of claims 1-15 or a 
pharmaceutically acceptable salt form thereof for use in 
therapy • 
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